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BY-PASS DISCAPS, 


SPECIFICATIONS 


POWER FACTOR: 1.5% Max. @ 1 KC 
(initial) 


Type B DISCAPS meet or exceed all EIA 


Bea vata 2.5% Max. @ 1 KC RS-198 specifications for Z5U ceramic capaci- 
pug Roa tors. Designed for by-passing, coupling, or 
WORKING VOLTAGE: 1000 V.D.C. filtering applications, Type B DISCAPS are 
TEST VOLTAGE (FLASH): 2000 V.D.C. manufactured in capacities between .00015 
and .04 MFD. 

LEADS: No. 22 tinned copper (.026 dic.) A heavy ceramic dielectric element provides 
INSULATION: Durez phenolic—vacuum a safety factor where steady or intermittent 

waxed high voltages occur. Type B DISCAPS show a 


INITIAL LEAKAGE RESISTANCE: Guaran- minimum capacity charge between +10°C and 
teed higher than 7500 megohms +85°C (see curve). 


AFTER HUMIDITY LEAKAGE RESISTANCE: 
Guaranteed higher than 1000 meg- 
ohms 


TYPICAL 
CAPACITY VS. TEMPERATURE 
TYPE-B-DISCAPS 
25° TO 85°C 


PERCENT CHANGE 
FROM 25°C VALUE 
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ELECTRONIC INDUSTRIES 


ERE it is! The Ninth Annual Micro- 
wave Issue of Electronic Industries. 


On our cover we have tried to capture 
the latest in the way of microwave de- 
velopments. It shows an optical maser, 
one using ruby to be specific. The back- 
ground depicts the energy level diagram 
of the ruby. 


In our lead story, Dr. Tomiyasu treats 
briefly on the history of the industry, 
dwells at length on the most recent de- 
velopments, and rationalizes on present 
day speculation. All in all, technologi- 
cally, he considers microwave as a most 
fertile field. Dr. Tomiyasu’s article “Mi- 
crowaves, Past, Present, and Future” 
starts on page 90. 


But, although the field is so promising 
in this aspect, there are some clouds. 
These are on the business horizon. It is 
generally conceded that none of the big 
manufacturers is getting a reasonable 
return on his investment in the commer- 
cial microwave field. This is due to bad 
pricing policies rather than to special 
features which customers may require. 


Commercial customers are somewhat 
like government customers—they place 
too much emphasis on the low bid and too 
little on reliability and overall cost in- 
cluding maintenance. 


Even the largest suppliers of commer- 
cial microwave systems are making only 
a marginal profit when engineering is 
considered. One of the big reasons for 
this lack of profit is that each system is 
treated as something new. Apparently 
very little thought is given to standard- 
izing the components and the systems. 
In other words, it is a job shop opera- 
tion instead of a production line. 


In a recent report, “Microwave Com- 
munications: Commercial Possibilities in 
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the 60’s,” members of our industry were 
warned not to expect too much from 
private microwave communications over 
the next two or three years. 


This report was prepared and pub- 
lished by eight graduates of the Harvard 
Business School under the name of Mi- 
com Associates, P. O. Box 1306, Grand 
Central Sta., New York 17, N. Y. 


In support of what we have just 
stated, the report goes on to state that 
the commercial end of the microwave 
business has been characterized by bitter 
competition. Profits, the report feels, 
among the systems manufacturers, sell- 
ing equipment to the private market are 
negligible because there are too many in 
too small a market. 


The report suggests that the manufac- 
turers can help to ensure survival by a 
combination of right-of-way, military, 
and common carrier business to support 
their research and development pro- 
grams. 


Another interesting tid-bit from this 
report is that a recent study shows that 
there is little immediate demand among 
businessmen for high-speed data trans- 
mission facilities. 


To round out this issue, and to help a 
little in the standardization of micro- 
wave products, we present our verified 
directory of manufacturers and their 
specific products in this field. Also, con- 
siderably expanded, and equally import- 
ant—up-dated, is our Summary of Mi- 
crowave Electron Devices. This chart, 
beginning on page 139, gives the com- 
plete specifications of power generating 
or amplifying devices in the region above 
500 MC. 
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COVER: In this month's foreground we portray the optical maser. As the helical 
flash lamp ‘'pumps'' (concentric rings) the chrominum atoms of the ruby rod to 
higher energy levels, the wave grows. Mirrors reflect the wave (arrows in rod) 
and it continues to grow. The coherent output beam is emitted through a partially 
silvered mirror. In the background is the energy level ecgua of the ruby. The 
ruby's chromium atoms are pumped to one of two energy levels; fall to a meta- 
stable level when they give up some of their energy to the crystal lattice; and 
when stimulated by other chromium atom photons, emit photons of a characteris- 
tic wavelength and fall to the ground state. 
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Highlights 


of this issue 


Microwaves—Past, Present, and Future page 90 
4 . eect ae 

Being a technique, microwaves are useful in many fields of technology, Microwaves—Past, Present & Future 

such as radio, physics, and optics. The areas which deserve the most 
attention, because of growth potential, are high power microwaves 


and optical masers. 


Radar Antenna Test Load page 94 


Designed for use in final radar system tests, this space type load pre- 
sents a constant magnitude, variable phase, reflection to the trans- 
miter. It is useful in studying the effects of transmitter-to-antenna 
mismatch caused by abnormal weather, such as icing conditions. 


Modern TWT Focusing Methods page 96 


The heart of many microwave. systems is the traveling-wave tube. In- 
tegrally packaged TWT's used today employ three focusing techniques. 
The features of each are presented here, in a concise manner, as an Hizh Power TWT’s 
aid to proper selection. : 


High Power Microwave Component Testing page 100 


The recent experiments of Frankford Arsenal have shown that high 
power RF Testing of microwave components is necessary to ensure 
that performance is accurately assessed. 


BONDING MAT'L 
ABSORBING MAT'L 


Thermal Drift in Microwave Power Meters page 102 


Although bolometer type microwave power meters have been around 
for 15 years, not till recently have compensated devices been designed 
to overcome their thermal drift sensitivity. Here's how to achieve a 
realistic design goal of 100 times less detector mount drift than pre- 
viously available. 


Microwave Component Testing 


Eliminating Distortion in the TWT page 104 


Strange that with an art advanced to tubes with octave bandwidths, 
megawatts of peak power, and 2 db noise figures, we should ap- 
parently step backwards to a 10% bandwidth and 5 kw peak power. 
But the reason is simple—the new systems can tolerate very little dis- Flat Response TWT 
tortion. Here's one approachl 


Effective Noise Temperature 


Equating 'Noise-Temperature’ with ‘Noise Figures’ page 108 


With the increased use of masers and parametric amplifiers, the term 
"effective noise temperature" is replacing “noise figure." Since this 
causes two sensitivity figures, there is much confusion—mainly in con- 
verting equations with one term to the other. Here's how to use each 
—and how the relationship is derived. 


High Power TWT's page 112 


In the past, traveling-wave tubes were available for either high power 
or wide-band applications. Now, with new techniques described here, 
both desirable features are available in one package. 


RADARSCOPE 


SPACE KITCHEN 


How to hold food down while it is being cooked under conditions of 
weightlessness is just one of the problems that is solved in this 
experimental space kitchen designed by Whirlpool Corp. This model 
is a permanent part of the Aries space station, featured in the 
“Man in Space” exhibit at N.Y.’s Museum of Natural History. 


BIOMEDICAL ENGINEERING seminar course, the 
first of its kind in the U.S., is being given this 
semester at the Univ. of Rochester. The biomedical 
program of research and graduate training was 
recently established at the University of Rochester 
under a 5-year National Institutes of Health grant 
totaling $254,407. The program of graduate studies 
will lead to a Ph.D. degree in engineering with 
special application in the fileds of medicine and 
life sciences. 


UNITED KINGDOM EXPORTS of electronic prod- 
ucts in the U.S. in the first quarter of this year 
totaled over $4.5 million, up 6% from the same 
period of 1960, according to the Electronics Div., 
Business & Defense Services Administration, U.S. 
Dept. of Commerce. Exports of record playing me- 
chanisms accounted for over one half of the total 
value of electronic products to the U.S. They in- 
creased by 26% in this first quarter, but exports 
of record players, radios, and phonographs dropped 
sharply. The United Kingdom exports of electronic 
products to all countries during January to March 
1961, totaled 48.7 million, a 26% increase over the 
38.5 million total in the first quarter of 1960. The 
U.S. was the largest single market, followed closely 
by Canada. 


RESEARCH AND DEVELOPMENT performed by 
private industrial firms in 1960 amounted to 10.5 
billion, according to the National Science Founda- 
tion. This represented a 10% increase over the 
9.6 billion total for 1959. Of the 10.5 billion, 58% 
was financed by the Federal Government. A few 
industries far surpassed all others in funds for 
R&D performance; the aircraft industry with 3.5 
billion and the electrical-electronic equipment and 
communications, 2.4 billion. 


FUEL CELLS will serve as power sources in special 
applications within the next 5 years, if the present 
heavy research is continued. And fuel cells to 
furnish electricity at home are “entirely conceiv- 
able.’ This opinion was delivered to the AIEE 
Fall General Meeting by James D. Flynn of Cin- 
cinnati Gas & Electric Co. Backing up this view, 
he pointed out that more than 60 government and 
industrial fuel cell projects, costing $28 million 
annually, are now under way. 


NEW SATELLITE INSTRUMENTATION is under 
development at Armour Research Foundation for 
the Air Force. Instrumentation will measure man- 
made microwave frequency interference encountered 
by space vehicles and communication satellite. 
When put into orbit, electronic gear will measure 
electromagnetic environment in outer space, pro- 
viding information for selection of frequency bands 
for future space communications systems. 


LUNAR ROVERS 


At the American Rocket Society exhibitions in New York’s Coliseum, 
Mrs. Judith Wrona introduces two of RCA’s strange moon devices, 
known as “Lunar Rovers,” designed for exploration on the Moon. 


- Analyzing current developments and frends throughout the electronic 


industries that will shape tomorrow's research, manufacturing and operation 


THE RENEGOTIATION BOARD has adopted a 
streamlined single form to be used by defense 
subcontractors in reporting renegotiable business. 
The board currently receives approximately 4,000 
filings per year from firms having an excess of $1 
million of renegotiable business in a fiscal year. 


SOLDERING ALUMINUM tto stainless steel at 
low temperatures is now possible through a flux- 
free method developed by the Atomic Energy Com- 
mission. The new solder joint provides a gas-tight 
durable bond. Using other soldering techniques, oc- 
clusion of flux invariably destroys the joint through 
electrolytic action. 


NEW MATERIALS RESEARCH program has been 
initiated on a $11 million contract to the University 
of North Carolina. The Advanced Research Projects 
Agency of the Dept. of Defense is putting up the 
money. The government is establishing eight of 
these inter-disciplinary laboratories at universities 
around the country. These new ventures in which 
the universities will assemble faculties and stu- 
dents and create advanced facilities, will, for the 
first time, combine modern progress and solid state 
physics, chemistry, metallurgy, mechanics, applied 
mathematics and other related fields. 


MIAMI’S MUCH-TROUBLED CHANNEL 10 will 
have a new licensee next month. The FCC has re- 
fused to renew the license of Public Service Tele- 
vision, Inc., a sub. of National Airlines, which has 
been transmitting on Channel 10 for 4 years. It 
is the first time the Commission has taken away 
a license of an operating television broadcaster. 
The reason given was its back-door tactics in ob- 
taining the channel. Of the four original applicants, 
the FCC found that three had employed unethical 
methods in competing for the franchise. Only one, 
L. B. Wilson, Inc., was found free of taint. 


THE CHICAGO AREA ELECTRONICS INDUSTRY 
heard the reports at the National Electronics Con- 
ference that they are not keeping pace with East 
and West Coast industries in advanced research 
developments. The results of a Northwestern Uni- 
versity survey point out definite deficiencies in 
the Chicago Area Research in the new areas of 
electronics such as _ solid-state components, elec- 
tronic data processing, microwave systems, weapon 
systems, command and control systems, and sophis- 
ticated instrumentation. The lack of emphasis on 
R&D accounts for some of the area’s failure to 
recruit and retain the outstanding researchers and 
scientists, the report indicates. The situation is 
attributed in part to the lack of adequate programs 
with local universities for company-sponsored ad- 
vanced degrees, cooperative research projects, and 
participation in research seminars. 


NEW CERAMIC-METAL COATINGS called Nucer- 
ite are available on limited production basis from 
Pfaudler Co. Nucerite coating is a ceramic-metal 
composite consisting of ceramic structure charac- 
terized by large number of very small crystals 
physically and chemically bonded to _ structural 
substrate. They possess good resistance to high 
temperature, corrosive attack at temperatures be- 
tween 500° and 1500°F. 


CURRENT R&D in the field of automatic character 
reading equipment for data processing machines is 
characterized as “progress, paradox and promise” 
by the National Bureau of Standards. Progress, 
says NBS, has not been what might be expected, con- 
sidering the great potential of this equipment. The 
Bureau has released a new state-of-the-art report, 
automatic character recognition, which is available 
through the Office of Technical Services, Business 
& Defense Administration, U.S. Dept. of Commerce, 
Washington 25, D.C. While admitting that “there 
has indeed been progress,” it has been rather less 
than might have been expected because “the domain 
of potential applicability (of such technique) is 
so widespread.” 


FAR OUT POWER 


Technician at Hughes Aircraft Co.’s Research Lab., Malibu, Calif., 
works on an experimental ion engine. Designed for powering explora- 
tory space flights to the farthest planets, the engine uses electrostatic 
propulsion to gain thrust by ionizing cesium atoms and accelerating 
them from the rear of the engine. 


Powerlytic* Capacitors are packed with capacitance! 


Designed specifically for applications requiring 
maximum Capacitance in small physical size, Sprague 
Type 36D Aluminum Electrolytics find wide use in 
power supplies for digital computers, industrial con- 
trols, high-gain amplifiers, and allied equipment. 
Furnished in case sizes ranging from 1%" dia. x 
2%" long to 3" dia. x 4%" long, Powerlytic Capacitors 
are available with capacitances which were previously 
impossible to obtain in the various case sizes. 


Engineered for 65 C Operation 

In Powerlytics, Sprague’s many years of research, 
design, and production experience have produced a 
capacitor which allows the equipment designer maxi- 
mum space economy for operating temperatures up to 
65 C. This encompasses the great majority of applica- 
tions in transistorized digital equipment and similar 
apparatus. 


Outstanding Performance Characteristics 

Powerlytic Capacitors have not only low ESR and 
low leakage currents but offer extremely long shelf 
life as well. Furthermore, they have the ability to 
withstand unusually high ripple currents. 


Superior Seal and Safety Vents 
Type 36D Powerlytics use the most reliable seal that 
Sprague has developed for aluminum electrolytic 
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HIGH TEMPERATURE MAGNET WIRE 
CERAMIC-BASE PRINTED NETWORKS 
PACKAGED COMPONENT ASSEMBLIES 
FUNCTIONAL DIGITAL CIRCUITS 


capacitors. This consists of crimping a beaded alu- 
minum can onto a rubber gasket recessed in a rigid 
molded cover. Pressure-type safety vents employing 
silicone rubber are used on all case covers. 


Choice of Terminal and Insulating Tube Styles’ 

Tapped terminal inserts, often preferred for strap 
or bus bar connections, are available as well as solder 
lug terminals for use with permanently wired con- 
nections. In addition to the standard bare case, Power- 
lytic Capacitors may also be obtained with a new 
clear skin-tight plastic tube which adds very little to 
the bare case dimensions. They are also available with 
a Kraftboard tube. 


Broad Range of Standard Ratings 

Sprague’s standard line of Powerlytic Capacitors 
includes 183 ratings covering capacitance values from 
45 to 150,000 uF, in voltages from 3 to 450 WVDC. 
Each rating is the maximum capacitance available 
for a given case size. 


ee @ 
For complete technical data on Type 36D Powerlytic 
Capacitors, write for Engineering Bulletin 3431 to 


Technical Literature Section, Sprague Electric Company, 
233 Marshall Street, North Adams, Massachusetts. 


Senatue 


THE MARK OF RELIABILITY 


‘Sprague’ and "@" are registered trademarks of the Sprague Electric Co. 
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Univac Dedicates 
Engineering Center 


Remington Rand Univac recently 
dedicated their new engineering 
center in Blue Bell, Pa. The $20 
million research center, containing 
300,000 square feet, employs over 
1,050 people. Of this total 700 are 
engineers, scientists and _ techni- 
cians working in 25 separate labo- 
ratories. They are engaged in basic 
and advanced research, product de- 
sign, quality assurance and human 
engineering projects. 

Speakers at the dedication cere- 
monies included Pa. Lt. Gov. John 
Morgan Davis, Dr. Gaylord P. 
Harnwell, president of the Univer- 
sity of Pa.; Dause L. Bibby, presi- 
dent of the Remington Rand divi- 
sion of the Sperry Rand Corp.; and 
J. Presper Eckert and Dr. John W. 
Mauchly, co-inventors of the Eniac 
and Univae computers. 


GEM FACTORY 


Scientist observes growth of synthetic ruby 
crystal through a flame fusion process at 
Hughes Aircraft Company’s research labs at 
Malibu, Calif. The labs make experiments 
with ruby gems for use in its laser, a device 
that emits a “coherent” light beam. 


Form Data Systems Group 


Radio Corporation of America 
has formed a data systems division 
in Van Nuys, Calif. It has been 
organized out of the West Coast 
missile and surface radar division 
which for the past two years has 
been operating out of the Van Nuys 
plant. The new name will replace 
that formerly used and the new 
division will absorb activities of 
the former division. Harry R. Wege 
has been named vice president and 
general manager of the division. 


GUN CONTROL SYSTEM 


Engineers use Servoscope (®) servo system 
analyzer to make dynamic analysis of tank 
gun elevating and turret traversing control 
system developed by Minneapolis-Honeywell. 
Test instrument made by Servo Corp. of 
America, Hicksville, L. 1., N. Y., was key 
check-out for analyzing electrical character- 
istics and performance of gyroscope-stabilized 
“dynamic gun/turret control system.” 


Railway Expands 
Microwave System 


GE has been contracted to ex- 
pand microwave facilities of the 
Southern Railway System. The rail- 
road is already engaged in install- 
ing the largest industrial micro- 
wave system in the U. S. 


GE’s Communication Products 
Department, Lynchburg, Va., will 
supply a multi-channel transistor- 
ized communications design built 
for high channel capacity. It will 
be used in a new microwave net- 
work to be installed by Southern 
between Cincinnati, Ohio; Atlanta, 
Ga.; and Birmingham, Ala. 


MODEL 
SATELLITE 


Bell Telephone Lab- 
oratories engineers B. 
R. Cheo (left) and 
W. D. Baker prepare 
developmental model 
of a Bell System 
communications sat- 
ellite for transmis- 
sion experiments. 
The satellite is 
scheduled for launch- 
ing next spring. 


Midget MISSILE MASTER 
Accepted by the Army 


A midget MISSILE MASTER, 
much cheaper than its large size 
counterpart and which can be op- 
erated with a tremendous saving 
in electric power and personnel, has 
been accepted for use by the De- 
partment of the Army. Installation 
of the first of 19 such pocket-sized 
air defense coordination systems, 
designed to help protect military 
installations, or cities in the 600,- 
000 population class, has been com- 
pleted. 

The new transistorized system, 
called BIRDIE, processes and dis- 
tributes information about aircraft 
to guided missile batteries and co- 
ordinates Nike Ajax and Nike Her- 
cules missile fire. It can operate 
independently in its own area or as 
part of an over-all system. The 
average Martin Co. BIRDIE costs 
approximately half a million dol- 
lars. 


Jet Simulator 
Contract Awarded 


A contract for more than $1,000,- 
000,000 has been received by the 
Link Division of General Precision, 
Inc., Binghamton, N. Y., from 
United Airlines for the manufac- 
ture of a jet simulator of the Boe- 
ing 727 turbo-jet transport. 

United Airlines is currently op- 
erating two Link DC-8 simulators 
and a Link 720 simulator at their 
Denver, Colorado training center. 
This center has one of the world’s 
largest concentrations of electronics 
equipment for flight crew training. 


Electronic 


SHORTS 


>» Largest commercial sale of electronic data processing equipment ever 
made, and the signing of a patent licensing and technical information 
agreement, have been announced by the Radio Corporation of America 
and Compagnie des Machines Bull of Paris, France. Under the multi- 
million dollar international agreement, Machines Bull has placed an 
initial order with RCA for the purchase of a minimum of 50 and a 
maximum of 100 RCA data processing systems. 


» A technical study to establish requirements for an airborne data proc- 
essing system for fixed-wing anti-submarine warfare aircraft has been 
awarded to Loral Electronics Corporation by the U. S. Naval Air Develop- 
ment Center, Johnsville, Pa. Two subcontractors, Cornell Aeronautical 
Laboratories, Buffalo, N. Y., and Amelco, Inc., Los Angeles, Calif., will 
assist in the study. 


>» Bureau of Naval Weapons has awarded Vocaline Co. of America, Inc. a 
contract to operate and maintain a quality control test range for sono- 
bouys at the company’s facilities in Maine. Sonobuoys are electronic sub- 
marine detecting devices used in anti-submarine warfare. 


>» Page Communications Engineers, Inc., will design and build two long- 
distance VHF ground-air-ground antenna arrays for the Federal Aviation 
Agency. They will be used in tropospheric-scatter experiments to deter- 
mine if this type of communications can be used in long-distance air 
traffic control. 


» A manipulator designed to operate in outer space has been developed by 
The General Mills Electronics Group at Minneapolis. Design studies have 
established the feasibility and delivery of a remotely controlled manipula- 
tor which could operate on the surface of the moon. 


» World’s most powerful ion accelerator is now being installed by Langley 
Research Center of the National Aeronautics & Space Agency, Langley 
Field, Va., and will be used to study the effects of radiation in space 
on space vehicle equipment. The electron beam accelerator was manufac- 
tured by Radiation Dynamics, Inc., Westbury, N. Y. 


» Optics Technology, Inc., Belmont, Calif. has received an Air Force 
contract calling for research and development in infrared fiber optics. The 
project will include investigations in methods of extending coated and 
uncoated crystalline fibers, methods of hot drawing coated fibers, and 
the fabrication of infrared fiber optics devices. 


>» The Armament Div. of the Universal Match Corp., St. Louis, Mo., has 
received a $2.1 million contract from the Army Ballistic Missile Agency 
(ABMA) for quantities of Transporter-Erector-Launchers (TEL) for the 
Pershing Missile. The rugged mobile units are designed for fast and 
efficient handling and launching of the Pershing, a solid propellant sur- 
face-to-surface ballistic missile. 


>» U. S. Air Force has selected Federal Electric Corp., service associate 
organization of I. T. & T., as prime contractor for tropospheric-scatter 
communication equipment for use in Europe. The multi-million dollar 
project will provide tropospheric-scatter communications to augment ex- 
isting Air Force communication facilities. 


» A study contract for design of a new electronic aid to aviation safety 
has been awarded The Martin Company’s Orlando Division by the Federal 
Aviation Agency. Contract involves design of an automatic method for 
transferring aircraft in flight from the control of an air route traffic 
center to an airport control tower. 


» Three Two-Way Doppler Tracking Systems for shipboard operation 
on the Pacific Missile Range will be produced by General Dynamics/ 
Electronics, Rochester, N. Y. The systems will include tracking antennas, 
UHF transmitters, extremely sensitive phase-lock receivers, and data 
processing and recording equipment. 


>» NASA has awarded Electro-Optical Systems, Inc., Pasadena, Calif., a 
contract for a feasibility study of a laser beacon for daylight tracking 
and navigational purposes. Work will be performed by the company’s 
Quantum Physics Division. 
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As We Go To Press (cont.) 


Sampler Explores 
Upper Atmosphere 


Successful operation of an ad- 
vanced upper atmosphere sampling 
system has been announced by the 
Aerolab Development Co. in Pasa- 
dena, Calif. Known as the Cryo- 
genic Sampler, the collector was 
rocket launched at White Sands 
Proving Ground to 50 miles altitude 
by the U. S. Navy Aerobee Launch 
Facility. It was developed under a 
contract to Aerolab from the Geo- 
physics Research Directorate of the 
Air Force Cambridge Research 
Labs. 

After the nose cone of the rocket 
is discarded, the door of the sam- 
pler is opened at about 25 miles al- 
titude. All air, particles, and or- 
ganisms encountered by the open 
diffuser mouth as the rocket rises 
are gulped in and stored. As the vol- 
ume of the sample chamber is lim- 
ited, the sample is reduced in size 
by cooling down the atmospheric 
gases as fast as they come in to 
liquid hydrogen temperature. The 
total sample in the form of frozen 
slush and some remaining gases 
can be contained in the sampler, 
although in rising to 50 miles 
everything in 21,000 cubic feet of 
air has been collected. 

At the end of sampling the door 
is closed and the sampler returns 
to ground by parachute. The sys- 
tem is designed to retain the sam- 
ple under high pressure as it warms 
up and returns to a gas. Labora- 
tory analysis can later be per- 
formed. 


U of P Receives 
Large Contribution 


University of Pennsylvania has 
received contributions having a 
value of more than $1 million from 
the Remington Rand division of 
Sperry Rand Corp. Contributions 
were in appreciation of the Uni- 
versity’s pioneering role in the de- 
veloping of the electronic computer 
industry. 

A Univac Solid-State 80 comput- 
ing system was the major contribu- 
tion. It will supplement a Univac I 
which was presented to the Univer- 
sity by Remington Rand in 1957. 

In addition to the new computer 
system, four fellowship grants will 
be provided. Also, a group of ad- 
vanced computer experts will be 
assigned to the University for the 
advancement of the institution’s 
computer research and education 
programs. 
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END US YOUR PRINTS, YOUR 

SULATION PROBLEMS, or $22 for 

e Metal-Clad Mykroy Kit. We can help 
jake some of your insulator design problems 
thing of the past... unlike Mykroy, 

hich lasts forever. 


we 
don’t 
know 
yet 

all the 
things 


glass 
bonded 
mica 


can do 


but we do know 

it gives perfect 
dimensional 
Stability to printed 
circuits, switching 
devices, slip rings, 
and commutators 


- « « and to every other component where you 
need stability. 

Mykroy glass-bonded mica has a host of unique 
properties. It doesn’t bend, warp, or shrink. It won’t 
change its shape. Mykroy is an arc-proof, fire-proof, 
moisture-resistant, and radiation-resistant ceramo- 
plastic. Thanks to metal-cladding techniques devel- 
oped exclusively by Molecular Dielectrics, you can 
now build this unique combination of Mykroy prop- 
erties into your circuitry, printed, modularized, min- 
iaturized, and otherwise. You can buy Mykroy in 
metal-clad sheets and metal-clad rods, or give us 
your prints and we'll make the component for you 
— one or thousands of perfectly identical machined 
or molded parts. 

If you need design help, speak up. We’ll work with 
you or for you. Or we’ll send you our designer’s 
sample kit . . . then you can do your own 
experimenting with metal-clad Mykroy, etchants, 
and resists: 


Tot eel reroN BEV.D. CLIFT ON UN ss ah 


Electronic Mechanics, Inc. Mykroy, Inc. Mykroy Mfg. Co., Inc, 


*Registered Trademark of Molecular Dielectrics, Inc. 
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oe If you're now designing for ms 
f THERMOELECTRIC HEATING-COOLING 


- 
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“Now is the time to contact ™~. 
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/ STEVENS FOR THERMOSTATIC CONTROLS 
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Stevens Type MX thermostats, either hermetically sealed (left) or semi-enclosed (right), : 
help you avoid complicated control circuits in thermoelectric devices. ' 
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One method is to apply a Type MX thermostat to the cold plate with a spot of epoxy 
and have the thermostat control the input, either through a relay or by controlling 
AC input to a rectifier which feeds the thermoelectric cooling unit. Simple and reliable? 
You bet. Inexpensive, too! Check us for full details while your product is in the 
design stage. A-4310 A 


STEVENS manufacturing company, inc. ‘ 
P. O. Box 1007 * Mansfield, Ohio 
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Coming 
Events 


Noy. 7-10: Packaging Machinery 
Mfgs. Institute Show of 1961; Cobo 
Hall, Detroit, Mich. 

Noy. 8-9: Symp: Prototype & Short 
Run Tooling Methods: ASTME; 
Belmont Plaza Hotel, New York, 
INGE Ys 

Nov. 8-11: 62nd Mtg. Acoustical Soc. 
of America, the Tech. Committee 
on Sonics and Ultrasonics Eng’g., 
IRE (PGUE); Cincinnati, Ohio. 

Noy. 9-10: Mtg. Operations Research 
Soc. of America; Jack Tar Hotel, 
San Francisco, Calif. 

Noy. 9-10: 5th Annual Display of the 
Aerospace Electrical Soc.; Balboa 
Park, San Diego, Calif. 

Nov. 9-11: 2nd Power Industry Com- 
puter Application Conf., AIEE; 
Chase Hotel, St. Louis, Mo. 

Nov. 13-16: 7th Annual Conf. on Mag- 
netism and Magnetic Materials, 
AIEE, AIP, ONR, IRE, Metallur- 
gical Soc. of AIME; Hotel West- 
ward Ho, Phoenix, Ariz. 

Nov. 14: Symp. on Electronic Systems 
Reliability (MAECON | scheduled 
only on even years), Kansas City 
Sec. IRE; Kansas City, Mo. 

Noy. 15: Vinyl Plastics in the House- 
hold, N. Y. Sec. with Cooperation 
of Vinyl Plastics PAG; Statler-Hil- 
ton Hotel, New York, N. Y. 


Noy. 15-17: 19th Annual Aerospace 
Electrical Soc. Display; Pan Pacific 
Auditorium, Los Angeles, Calif. 


Nov. 15-18: Annual Mtg. Soc. of Naval 
Architects and Marine Engineers; 
Waldorf Astoria Hotel, New York, 
ING SS 


Noy. 16: 35th Annual Mtg. of NEMA; 
The Plaza Hotel, New York, N. Y. 


Noy. 17-18: Mtg. American Mathe- 
matical Soc.; Milwaukee, Wis. 


Noy. 20-21: 1961 Electron Devices 
Mtg.; IRE (PGED); Shoreham Ho- 
tel, Washington, D. C. 


Noy. 24-25: American Physical Soc. 
Mtg.; Chicago, Ill. 

Nov. 26-Dec. 1: Annual Winter Mtg. 
ASME; Statler-Hilton Hotel, New 
York, N. Y. 


Nov. 27-Dec. 1: 28th Exposition of 
the Chemical Industries; Coliseum, 
New York, N. Y. 


Nov. 30-Dec. 1: Conf. of. Professional 
Group on Vehicular Communica- 
tions, IRE; Radison Hotel, Minne- 
apolis, Minn. 

Nov. 30-Dec. 2: Conf. Technical Prog- 
ress in Communication — Wire & 
Cables Symp., U. S. Army (Sig. 
R&D Labs.); Berkeley - Carteret 
Hotel, Asbury Park, N. J. 


in the electronic industry 


INTERNATIONAL 


Noy. 8-10: Conf. on Non-Destructive 
Testing in Electrical Engineering, 
Institution of Electrical Engineers 
(BRIT.); London, England. 

Nov. 13-18: 9th Factory Equipment 
Exhibition; Earls Court, London, 
England. 


Highlights of '61 


Noy. 14-16: 1961 Northeast 
Electronics Research and 
Eng’g. Mtg. (NEREM), IRE; 
Commonwealth Armory and 


Somerset Hotel, Boston, Mass. 
Dec. 12-14: 1961 Eastern Joint 
Computer Conf. AFIPS, IRE 
(PGEC), AIEE, ACM; Shera- 
i Park Hotel, Washington, 
Ce 


DECEMBER 


Dec. 1: Plastics Screw Injection Mold- 
ing, Cleveland Sec. SPE; Cleveland 
Eng’g. Soc. Bldg., Cleveland, Ohio. 

Dec. 2-5: 5th Annual Internat’l. Vis- 
ual Communications Congress, Soc. 
of Reproduction Engineers, AID, 
ARMA; Biltmore Hotel, Los An- 
geles, Calif. 

Dec. 6-7: Symp. Electric Machining & 
Forming, ASTME; Statler-Hilton 
Hotel, Hartford, Conn. 


Highlights "62 


IRE Internat’l. Conv., Mar. 26- 
29, Coliseum & Waldorf-As- 
toria Hotel, New York, N. Y. 

WESCON, Aug. 21-24, IRE, 
WEMA; Los Angeles, Calif. 


Nat’l. Electronics Conf., Oct. 9- 
11, IRE, AIEE, EIA, SMPTE; 
Chicago Ill. 

NEREM (Northeast Res. & Eng. 
Mtg.) Nov. 13-15, IRE; Bos- 
ton, Mass. 


Dec. 6-8: 65th Annual Congress of 
American Industry, NAM; Waldorf 
Astoria, New York, N. Y. 

Dec. 6-8: 19th Electric Furnace Conf., 
AIME; Penn-Sheraton Hotel, Pitts- 
burgh, Pa. 

Dec. 18: Wright Brothers Lecture, 
IAS; Washington, D. C. 

Dec. 26-31: Annual Mtg. and Exposi- 
tion of Science and Industry, Amer- 
ican Assoc. for the Advancement of 
Science; Denver-Hilton Hotel, Den- 
ver, Colo. 
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Dec. 27-29: Mtg. of the American 
Physical Soc.; Los Angeles, Calif. 
Dec. 27-30: Annual Mtg. American 
Statistical Assoc.; Roosevelt Hotel, 

New York, N. Y. 


1962 


Jan. 9-11: 8th Nat’l. Symp. on Reli- 
ability & Quality Control, IRE; 
Statler-Hilton Hotel, Washington, 


Jan. 29-Feb. 2: Winter General Mtg. 
& Electrical Engineering Exposi- 
tion, AIEE; Coliseum, New York, 
Ney 

Feb. 6-7: Symp. on Redundancy Tech- 
niques for Computing Systems, 
ONR(ISB); Dept. of the Interior 
Auditorium, Washington, D. C. 

Feb. 7-8: Automatic Production-Nu- 
merical Control, ASTME; Statler- 
Hilton Hotel, Cleveland, Ohio. 

Feb. 7-9: 1962 Winter Conv. on Mil- 
itary Electronics, IRE (PGME), L. 
A. Sec. IRE; Ambassador Hotel, 
Los Angeles, Calif. 

Feb. 14-16: 9th Annual Internat’l. 
Solid-State Circuits Conf., IRE, 
AIEE, U. of Pa.; Sheraton Hotel 
and Univ. of Pennsylvania campus, 
Philadelphia, Pa. 

Mar. 10-13: Internat’l. Watchmakers 


and Mechanical Instrumentation 
Cong.; Hotel Commodore, New 
Wardle, INE NE 


Apr. 9-13: The Business Equipment 
Exposition, OEMI; McCormick 
Place, Chicago, Ill. 

Apr. 11-13: 1962 Southwestern IRE 
Conf.; Houston, Tex. 

Apr. 25-29: Western Space Age In- 
dustries & Eng’g. Expos./Conf.; 
Cow Palace, San Francisco, Calif. 

May 1-3: Spring Joint Computer 
Conf., AFIPS; San Francisco, Calif. 

May 8-10: 1962 Electronic Compo- 
nents Conf., ATEE, EIA, IRE; Mar- 
riott Twin Bridges Motor Hotel, 
Washington, D. C. 

June 17-22: Summer General Mtg. 
AIEE; Denver, Colo. 

June 25-27: 6th Nat’l. Cony. on Mili- 
tary Electronics (MIL-E-CON); 
Shoreham Hotel, Washington, D. C. 

Sept. 18-19: 1962 Conf. on Rectifiers 
in Industry, AIEE; Deshler-Hilton 
Hotel, Columbus, Ohio. 

Oct. 7-12: Fall General Mtg. ATEE; 
Chicago, Ill. 

Oct. 15-19: 17th Internat’l. Instru- 
ment-Automation Conf. & Exhib. 
and ISA Annual Mtg.; Coliseum, 
New York, N. Y. 

(Continued on page 12) 
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LONG LINES NEED STRONG SIGNALS 


Thle 88-G SILICON 
SEMICONDUCTOR 


STRAIN-GAGE 


PRESSURE TRANSDUCER 


Has a Signal Output of 5 v.d.c. 
For remote pressure measurement via 
long lines—under water or above ground 
—you need a transducer that delivers a 
high-output signal without additional am- 
plification. The only answer is the new 
Fairchild 3S-G. It has a 5 v. d.c. output. 
And it uses semiconductor materials with 
piezoresistive characteristics as a sens- 
ing element. 


Extraordinarily accurate (+ .003% /de- 
gree F error band is not uncommon) in the 
roughest environment, the tough 3S-G has 
infinite resolution, self-contained calibra- 
tion, temperature compensation, and 
unexcelled repeatability. It is also avail- 
able with low output (5mv. to 5 v. d.c.), 
low-pressure gage and absolute (0-10 to 
0-100 p.s.i.), high-pressure gage and abso- 
lute (0-100 to 0-10,000 p.s.i.), and high- 
line low-differential (+10 to + 10,000 
p.s.i.d.). All versions operate from —65° 
to 250°F in practically all gaseous and 
liquid media, including liquid oxygen, 
strong alkalies, corrosive acids, and high- 
energy fuels. All are designed to replace 
Strain-gage pressure transducers now 
being used by industry and the military. 


For more information about the 3S-G sili- 
con-semiconductor strain-gage pressure 
transducer, write Dept.51 El. 


PETROLEUM 


STEEL 


CHEMICAL 


wide application in 
control systems for 
defense & industry 


UNDERWATER 


MISSILE 


'AIRCHILD 


CONTROLS CORPORATION 


a Subsidiary of Fairchild Camera & Instrument Corporation 


225 PARK AVE., HICKSVILLE, L. 1., NEW YORK 
GLTIIEs WASHINGTON BLVD., LOS ANGELES, CAL. 


ANOTHER FINE ‘PRODUCT OF FAIRCHILD RESEARCH 
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Coming Events 


(Continued from page 11) 
ENGINEERING EDUCATION 


Short Courses at leading institutions, of in- 
terest to Electronic engineers. 


Michigan State University, East 
Lansing, Mich., Electrical Eng’g Dept. 
& Computer Lab. Fall Quarter Semi- 
nar — Nov. 14: An Algebraic Com- 
piler for the Mistic; Nov. 21: Factory 
Simulation by Computer; Nov. 28: A 
Drum Translating Compiler; Dec. 5: 
FM Multiplex. Information on the 
above may be obtained from Dr. R. J. 
Reid, Seminar Chairman at the above 
address. 


University of Wisconsin, Extension 
Div., offers an Industrial Engineering 
Seminar Nov. 14-15. For information 
write to Engineering Institutes, 3030 
Stadium St., Univ. of Wis., Madison 
6, Wis. 


University of Michigan, Ann Arbor, 
Mich. offers a seminar ‘Effective Col- 
lege Recruiting” Dec. 7-8. For infor- 
mation contact Clark C. Caskey, pro- 
gram director, U-M Bureau of In- 
dustrial Relations, Ann Arbor, Mich. 


University Extension, University of 
California, Los Angeles 24, Calif. of- 
fering an intensified 10 day short 
course “Engineering and Manage- 
ment.” Aim: To prepare individuals 
for more effective design, installation 
and administration of systems coor- 
dinating men, materials, machines 
and money. Date: Jan. 22-Feb. 1. 
Further information available from 
Reno Cole, coordinator of the course, 
at the above address. 


CALL FOR PAPERS 


1962 PGMTT Nat’l. Symp., May 22- 
24, 1962, Boulder Labs., Boulder, 
Colo. Papers to deal with research 
development and applications in all 
areas of the microwave field. Dead- 
line: Dec. 18, 1961 for both 50-100 
word abstracts and 500-1000 word 
summaries with up to 6 illustra- 
tions. Forward to: R. W. Beatty, 
Chairman, Technical Program Com- 
mittee, 1962 PGMTT Nat’l. Symp., 
National Bureau of Standards, 
Boulder, Colo. 


1962 Internat’l. Congress on Human 
Factors in Electronics, May 3-4, 
Lafayette Hotel, Long Beach, Calif. 
Papers to deal with human factors 
in Automatic Control, Biological 
Science, Communications, Comput- 
ers, Cybernetics, Electrical Engi- 
neering, Information Theory, Math- 
ematics, Medicine, and Psychology 
are solicited. Send 2 copies of an 
abstract of 3800 words. Deadline: 
Jan. 1, 1962, to Mr. John W. Send- 
ers, Technical Program Committee 
Chairman, Minneapolis - Honeywell 
Regulator Co., 2600 Ridgeway Rd., 
Minneapolis 40, Minn. 
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Do you have 

any of these 
transient analysis 
problems? 


Development of a unique new instrument—the Hughes High- 
frequency Memo-scope® Oscilloscope—now makes solving 
transient analysis problems quicker, easier and more eco- 
nomical. Secret of this instrument is its ability to freeze high 
frequency impulses until intentionally erased. It is the only 
instrument on the market today that can give you stored 
response at fast writing speeds! Here are six case histories 
which demonstrate the types of problems which can be solved: 


Low Level Signal Data Processing—A leading West 
Coast research facility used the Memo-scope oscilloscope 
for passive satellite tracking. The instrument was able to 
integrate very small signal levels over a very high random 
noise level. Result: the company was able to track satellites in 
an environment where the noise amplitude actually exceeded 
the signal amplitude. 


Quality Control Inspection—A large Eastern firm uses the 
Memo-scope oscilloscope to dramatically improve the relia- 
bility levels of incoming components and systems which 
were subject to transient behavior. Typical items tested 
included relays, switches, coils, capacitors, diodes, tran- 
sistors, transformers, and complete computer and servo 
systems. 


Shock and Impact Testing—A well-known missile manu- 
facturer used the Memo-scope oscilloscope to calibrate 
accelerometers. Using a Model 105 Memo-scope oscillo- 
scope, with a Multitracer Unit, this firm was able to compare 
a shock signal from a ‘calibrated standard” accelerometer 
against newly purchased units and those undergoing their 
periodic checks. 


Medical Research—A large Texas medical institution used 
this unique Hughes instrument for a study of the human 
nervous system. They were able to obtain an early diagnosis 
of nervous system deterioration by measuring the exact 
elapsed time that an electrical pulse takes to pass between 
two points in the central nervous system. 


Welding Control—To permit high-reliability welding of 
metals, a leading Southern California aircraft and missile 
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manufacturer uses the Memo- 
scope oscilloscope as a pre- 
cision monitoring device. They 
were able to precisely control 
heat, pressure and time 
throughout the entire welding 
process. 


System Check-out: Pro- 
duction and Field—A well- 
known aircraft manufacturer 
used the Memo-scope oscillo- 
scope as a key element in a 
check-out console. The com- 
munications and radar auto- 
matic gain controls, as well as the servo systems adjustments, 
were precisely monitored. It was also used in cross-talk 
analysis; interference monitoring; stress, vibration and flutter 
analysis; and general trouble-shooting. 


SPECIFICATIONS 


Conventional Mode: Storage Mode: 


DC to 10 mc Band Pass 


Sweep Range: 0.1 yw secs/ 
division to 1 sec/division; 5X 
Magnifier for speeds to .02 u 
secs/division; Multiplier for 
sweeps long as 10 secs/ 
division 


(All features of Conventional 
Mode, PLUS:) 


One million inches per sec 
Writing Speed 


Unlimited Storage Time 
Fast Erase (less than 150 


Rise Time: 35 nanoseconds millisecs) 
* Built-in Delay Line (0.25 ° X-Y Plotting 

secs) e Single Shot Trigger 
e Numerous Trigger Selections e PhotographorTrace 


Directly Off Scope Face 


Plug-in Preamplifiers 


If you have a transient analysis problem and would like a 
complete technical data sheet, you are urged to write: 
Memo-scope Oscilloscope, Vacuum Tube Products Divi- 
sion, Hughes Aircraft Company, 2020 Short Street, 
Oceanside, California. 
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As We GoToPress... 


ARTIFICIAL SUN 


D. Bickler, solar measurements specialist, 
takes readings from a monochrometer and 
verifies that light output from solar simulator 
developed by Hoffman Electronics Corp. has 
the same qualities as actual sunlight in outer 
space. 


NASA Names Industrial 
Executive to Key Post 


D. Brainerd Holmes has been 
named Director of Manned Space 
Flight Programs by the National 
Aeronautics and Space Administra- 
tion. The announcement was made 
by James E. Webb, space agency 
administrator. 

Mr. Holmes is an industrial ex- 
ecutive known for his ability to 
bring multi-million dollar govern- 
ment projects in on time and with- 
in predictable costs. He is at pres- 
ent General Manager, Major De- 
fense Systems Division, a unit of 
RCA Defense Electronic Products, 
Moorestown, N. J. He has served in 
this capacity for three and one-half 
years as RCA’s project manager of 
the Ballistic Missile Early Warning 
System (BMEWS). 


Corporation to Fulfill 
Army's Research Needs 


The Research Analysis Corpora- 
tion, Bethesda, Md., a private, non- 
profit organization of experienced 
scientists, has begun operations to 
help bolster the strategic, tactical 
and management capabilities of the 
U. S. Army through scientific re- 
search and analysis. 

RAC has contracted to perform 
the major portion of the Army’s 
Operations Research. Mr. Frank A. 
Parker, Jr., formerly Assistant Di- 
rector of Defense Research and 
engineering in the office of the Sec- 
retary of Defense, heads the new 
research organization. RAC is 
strictly a scientific advisory organ- 
ization. Conclusions of its studies 
take the form of findings and rec- 
ommendations which are intended 
to assist the Army’s decision-mak- 
ers. 


Signal Corps Award 
To General Instrument 


U. S. Army Signal Corps has 
presented to General Instrument 
Corp.’s Semiconductor Division its 
special award for quality produc- 


tion. It is the second consecutive , 


year that the RIQAP (Reduced 
Inspection Quality Assurance Plan) 
certificate has been awarded to 
General Instrument. It was given 
for “consistent production of high- 
quality electronic products for the 
armed forces” and the most rigid 
internal quality control procedures, 
which reduce the amount and cost 
of product inspection by the Gov- 
ernment. The General Instrument 
Semiconductor Division has prin- 
cipal plants at Newark, N. J., Hicks- 
ville, L. I. and Woonsocket, R. I. 


RATE 
CONTROLLER 


Automatic Digital 
Rate Controller 
(ADRC) built by 


Computer Control 
Co., Los Angeles, 
will help simulate 


earth’s movement in 
this environmental 
space lab being built 
by Minneapolis-Hon- 
eywell Regulator Co. 
It will be used to 
test space reconnais- 
sance vehicles. 


Comb-Filter System 
Contract Awarded 


Bell Telephone Laboratories has 
awarded a contract to Itek Electro- 
Products Co., Cambridge, Mass., 
for design and manufacture of two 
comb-filter spectrographic systems 
for AT&T’s space communications 
program. 

The systems will be installed in 
the Rumford, Me., ground station 
and will detect the tracking beacon 
of the first commercial communica- 
tions satellite, to be launched in 
April, 1962, and its successors. 
Systems will survey a frequency 
spectrum supplied by a receiver, 
detect any Doppler returns, and 
identify their frequency within a 
few cycles. 

Itek will supply the precision 
narrow-band crystal filters, and the 
detector, threshold, post-detection, 
and amplifier circuits for the 300 
channels used in the Bell Labs 
equipment. 


RADAR AIDS SMALL PLANES 


Lois Martin of RCA’s Aviation Equipment 
Department holds indicator unit for new 
RCA AVQ-55 system. Designed especially for 
small twin-engined aircraft the system’s 
three basic units — the indicator, the trans- 
mitter-receiver and antenna — have a com- 
bined weight of less than 40 pounds. 


ASTM Changes Name 


Name of the American Society 
for Testing Materials has been 
officially changed to the American 
Society for Testing AND Materi- 
als. Signing of a court decree 
amended the Society’s Charter 
originally granted in 1902 by the 
Commonwealth of Penna. Inclusion 
of the word “and” in the Society’s 
name places added emphasis on 
the Society’s research work in 
seeking knowledge of the nature 
of materials, according to ASTM 
President Miles N. Clair. 


New from Sprague! 
e@ 
rr rm re rn ee 


CASE 


The Most Widely-Used Logic Transistor, 
Type 2NI499A, Now Has a Smaller Brother... 


vet 2N979 1° 


SS AS LT NI a A EAA. NE SIRO Ee Ea Sot So TE ae 


LOW-COST LOGIC TRANSISTOR 


Here is a new Sprague Transistor that is smaller in 
size, yet identical in performance with the well- 
known 2N1499A Logic Transistor. 


Designed for use in saturated switching circuits, 
this. low-cost, hermetically-sealed MADT® Tran- 
sistor is capable of switching at frequencies in 
excess of 10 megacycles. 


In addition to computer applications, this rugged 
transistor is ideally suited for data processing and 
instrumentation equipment. 


There are two major reasons why The Sprague 
2N979, as with the 2N1499A, is earning a high 
level of acceptance: 


1. DEPENDABLE PERFORMANCE __ Specifi- 
cally designed with parameters intended for logic 


For application engineering assistance with- 
out obligation, write Transistor Division, 
Product Marketing Section, Sprague Elec- 
tric Co., Concord, New Hampshire. 


SPRAGUE COMPONENTS 


TRANSISTORS INTERFERENCE FILTERS 


CAPACITORS PULSE TRANSFORMERS 
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS 
RESISTORS PULSE-FORMING NETWORKS 
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HIGH TEMPERATURE MAGNET WIRE 
CERAMIC-BASE PRINTED NETWORKS 
PACKAGED COMPONENT ASSEMBLIES 
FUNCTIONAL DIGITAL CIRCUITS 


circuits, these transistors consistently show low 
storage time, low saturation voltage, high beta, 
high switching speed. Their cases are cold welded 
to insure reliability. 


2. ATTRACTIVE PRICE — Available in produc- 
tion quantities, these transistors are first-run 
devices, not “‘fall-outs’. They are produced on 
FAST (Fast Automatic Semiconductor Transfer) 
lines with direct in-line process feedback, especially 
programmed to insure high production yields. 


Here are some key parameters: 


Lee eteae s Geert ear re errs 1] ya typ. 
SV Giiscy ices tce aa ashe Gio oa aed 20V min 
B Ved sears ane rite ontrack 20V min 
Peg cee Oe ee ee ee ies ciate ea 8's 100 mec min 


For complete technical data, write Technical 
Literature Section, Sprague Electric Company, 
233 Marshall Street, North Adams, Mass. 


vee) sneoanseenszaentecpet nro cmt rasan ont etree re es rm 


SPRAGUE 


THE MARK OF RELIABILITY 


‘Sprague’ and ‘@ are registered trademarks of the Sprague Electric Co. 
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no other line of 


MICROWAVE POWER AMPLIFIERS 
offers you all these 


characteristics 


HM Permanent magnet focusing on all tubes — 
eliminates need for tube alignment — also elim- 
inates need for heavy solenoids and solenoid 
power supplies. 


HM Ruggedly built for long service under rough 
conditions . . . heavy gauge aluminum con- 
struction. 


M Three separate meters for simultaneous 
indications of beam current, beam voltage and 
grid voltage. 


H Continuously variable gain controls. 
HM CW, pulsed or AM modulated operation. 


Ml Designed for safety of personnel and tube 
... high voltage interlocks . . . overcurrent and 
filament protection. 


... also note characteristics and prices noted below 


: medium power amplifiers 


MODEL T601 


2t01Gcc .” 


total bandwidth 


Model T601 Typical Performance Characteristics 


web 
- ~ 
~~ 
= Y >. 
_— 
= 


va 
7 maximum power output 


... with 1 watt output guar- 
anteed over 5 to 11 Ge... 
with 50 db small signal gain. 


RF POWER OUTPUT Watts 
PS 
: So 
SMALL SIGNAL GAIN db 


01 


2 4 6 8 10’ 12 14 16 


price: $3,990. 


C=) 


LOW POWER AMPLIFIERS 


Specifications and prices 


Model Number T603 T604 T605 7606 
Frequency, Ge 1-2 2-4 4-8 8-12 
Min. Pwr. Out, Milliwatts 15 10 10 5 
Min. Small Sig. Gain, db 35 35 35 35 
Price $1,795. $1,795. $2,100. $2,100. 


EXTREMELY BROADBAND 


ee 


A powerful statement . . . backed up 
by the AEL TWT Amplifiers described here 


MODEL T602 


10tv2Oce 


total bandwidth 


. . with more than 1 watt output 
guaranteed from 12 to 18 Ge. 
Although not guaranteed at this 
time, 1 watt output may be ex- 
pected over the entire range 10 to 
20 Ge. Gain guaranteed to exceed 
30 db from 12 to 18 Ge. 


price: $4,950. 


RF POWER OUTPUT Watts 


10 12 14 16 18 20 
FREQUENCY Kme 


G=> 


Specifications and prices 


Two complete lines of TWT Amplifiers from AEL 


SMALL SIGNAL GAIN db 


MEDIUM POWER AMPLIFIERS 


Model Number 1607 T608 T609 T610 
Frequency, Gc 1-2 2-4 4-8 8-12 
Min. Pwr. Out, Watts 1 1 1 1 
Min. Small Sig. Gain, db 30 30 30 30 
Price $1,925. $1,925. $2,750. $2,750. 


Creative engineers are urged to investigate the 


rewarding opportunities ot AEL 


£& merican JEslectronic saboratories, inc. 


RICHARDSON 
Just north of Philadelphia 


ROAD, 


COLMAR, 


PENNSYLVANIA 
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MOVING CONTROLLING 
AIR IT 

IS TAKES 
CHILD'S AN 

PLAY EXPERT 


In years of specializing in air moving and cooling, 
at times we have been undersold, outmaneuvered 
and outtalked. But we’ve seldom been outde- 
signed or outperformed. Sooner or later most 
a air moving problems come to Torrington. 
: Brochure 102 proves why it should be sooner. 


TORRINGTON 


MANUFACTURING COMPANY 
BORING TON #§ CONNECTICUT 


Now Mincom offers the industry extended 
bandwidth and improved predetection 


recording...the MINCOM Series CM-100 


Instrumentation Recorder/Reproducer 


At 120 ips the Mincom Series CM-100 now delivers 1.5 mc*—and also makes possible predetection 
recording /reproducing with dropouts virtually reduced to zero. This superb improvement in predetection 
performance is accomplished by redundant data recording. The two carrier tracks are fed through a 
new and exclusive Tracklok® to eliminate skew, and thence as a single track into a demodulator to 
recover the original information. It’s well worth seeing, especially if you need reliable operational pre- 
detection at your facility—and need it in FM/FM modulation, PCM and PCM/FM. 


* Optional 


megacycles uaheiere 
...at 120 ips CM-100 


Frequency response of 1.5 mc is obtained 
in the single-rack CM-100. A second 
auxiliary rack houses a demodulator, an 
oscilloscope monitor unit, and Mincom’s 
new and exclusive Tracklok. 


Mincom Division am MINNESOTA MINING & MANUFACTURING CO. 


2049 SO. BARRINGTON AVE., LOS ANGELES 25, CALIFORNIA + 529 PENN BLDG., 425 13th ST. N.W., WASHINGTON 4, D.C. 
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now, 
tunnel diode 
amplifiers with 
parametric 
noise figures | 


the simple approach to low noise 


SALLIUM ANTIMONIDE TUNNEL 
JIODE AMPLIFIERS: Stable, high gain 
3aSb Tunnel Diode Amplifiers with 
10ise figures from 2.5 to 3.5 db are 
10W available. These units cover fre- 
juency ranges from 125 to 1400 mc 


ROM BASIC MATERIAL — TO SEMICONDUCTOR DEVICE — TO MICROWAVE COMPONENT 


with bandwidths to 6%. Octave 
bandwidth units are also available. 
The over-all quality of these ampli- 
fiersisa direct result of Micro State’s 
creative capability and integrated 
design approach. 
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= = - 
micro state electronics corporation 
152 FLORAL AVENUE, MURRAY HILL, NEW JERSEY CR 77-6600 


GALLIUM ARSENIDE MATERIAL @ GERMANIUM TUNNEL DIODES 
SOLID STATE UHF AND MICROWAVE AMPLIFIERS AND OSCILLATORS @ GALLIUM ARSENIDE VARACTORS 


ACTUAL | 
SIZE 


GaSb TUNNEL DIODES: These 
diodes have cutoff frequen- 
cies up to 4 KMC. Shot noise 
constants as low as 0.7, com- 
pared to 1.3 for germanium, 
permit the construction of 
tunnel diode amplifiers with 
parametric noise figures. 


GaSb MATERIAL: Single crystal 
GaSb is offered for device ap- 
plications. Undoped material, 
and tellurium, or zinc doped 
GaSb is available for the fab- 
rication of low noise tunnel 
diodes. 
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HEAT SHRINKABLE 


FLAG BOOTS 


THERMOFIT 


Sa RAYCLAD TUBES 
SEL INCORPORATED 


A SUBSIDIARY OF 


RAYCHEM 


CORPORATION 


OAKSIDE AT NORTHSIDE ° REOWOOD CITY = CALIFORNIA 
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Briefs 


EAST 


CBS LABORATORIES, Stamford, Conn., 
and GULTON INDUSTRIES, INC., Metuchen, 
N. J., have completed arrangements whereby 
CBS Labs has granted world-wide rights for 
the manufacture and marketing of a pocket- 
sized, rechargeable dictating device to Gulton 
Industries. 


FREQUENCY STANDARDS, Asbury Park, 
N. J., has changed its name to FREQUENCY 
ENGINEERING LABORATORIES. 


SPRAGUE ELECTRIC CO., North Adams, 
Mass., has purchased all the equipment pre- 
viously used by CBS Electronics for the manu- 
facture of electro-chemical precision-etch tran- 
sistors. The purchase included fast automatic 
semiconductor transfer lines and testing equip- 
ment for manufacturing MADT and MAT 
transistors. 


LFE ELECTRONICS, DIV. LABORATORY 
FOR ELECTRONICS, INC., Boston, Mass., 
has been awarded two contracts by the U. S. 
Air Force totalling approximately $1.8 mil- 
lion. Contracts call for ground support equip- 
ment for flight line checkout of the AN/APN- 
131 self-contained, airborne Doppler naviga- 
tion systems. 


HI-G, INC., Windsor Locks, Conn., has an- 
nounced a $250,000 building expansion pro- 
gram which will double their present produc- 
tion space to 46,000 sq. ft. 


JERROLD ELECTRONICS CORP., Philadel- 
phia,- Pa., has acquired TECHNICAL AP- 
PLIANCE CORP. (Taco), Sherburne, N. Y., 
through purchase of its assets for $2,700,000. 


GENERAL INSTRUMENT CORP., HARRIS 
ANTI-SUBMARINE WARFARE DIV., Wood- 
bury, Conn., has received a $2,002,206 United 
States Navy contract for the manufacture of 
sonar transducers used in long-range under- 
water detection systems. 


MAXSON ELECTRONICS CO., New York, 
N. Y., has acquired HOPKINS ENGINEER- 
ING CO., San Fernando, Calif., for an un- 
disclosed amount of Maxson stock, and will 
operate Hopkins as a wholly-owned subsidiary 
of Maxson Electronics Corp. 


MELPAR, INC., SPECIAL PRODUCTS 
DIV., is opening new plant production facili- 
ties in Arlington, Va. to produce plastic sheet- 
ing for acoustical damping in Navy ships, in 
consequence of an award of $83,000 by the 
Military Industrial Supply Agency in Phila- 
delphia, Pa. 


BURNELL & CO., INC., Pelham, N. Y., 
has acquired 80% of the common stock of 
GLP ELECTRONICS, INC., Bristol, Conn. 
GLP will operate as a subsidiary of Burnell 
& Co. 


ALLIED CHEMICAL CORP., GENERAL 
CHEMICAL DIV., has moved its Technical 
Service Laboratory to new headquarters at the 
Company’s Morris Township, N. J. Research 
Center. The new address is P. O. Box 405, 
Morristown, N. J. 


AMPHENOL-BORG ELECTRONICS CORP., 
has dedicated a new plant at the Fair Lawn 
Industrial Park, N. J., part of its $414 million 
expansion program. This is the first plant of 
the newly-created AMPHENOL - EASTERN 
CONNECTOR DIV., and is for the design and 
production of wire connecting devices. 


- 


Capsule summaries of important happenings in 
affairs of equipment and component manufacturers 


ADLER ELECTRONICS INC., New Ro- 
chelle, N. Y., has received a contract of over 
$600,000 for the production of high freq., SSB, 
dual diversity receivers, in the 2.8 to 28 me 
freq. 


GENERAL ELECTRIC CO.’s MISSILE AND 
SPACE VEHICLE DEPT., Phila., Pa., has re- 
ceived a $882,600 contract from the Air Force’s 
Aeronautical Systems Div., to develop an 
aerospace test capsule for testing a 50 w fuel 
cell battery. 


TELECHROME MFG. CORP., Amityville, 
N. Y., has received a U. S. Army Signal Corps 
award contract for $324,000 for 300 AN/URM- 
80 frequency meters. 


RAYTHEON CO. has announced plans to ex- 
pand its semiconductor operations and con- 
solidate its silicon transistor, rectifier and 
Circuit-Pak activities at Lowell, Mass. The 
Semiconductor Div. will establish headquarters 
and other offices in the 204,000 sq. ft. former 
CBS Electronics plant. 


MIDWEST 


MIRATEL ELECTRONICS, INC., has added 
10,000 sq. ft. of assembly work space to its 
New Brighton, Minn. plant. 


CENTRALAB, ELECTRONICS DIV. 
GLOBE-UNION INC., has completed acquisi- 
tion of WILRITE PRODUCTS, INC., Cleve- 
land, Ohio. Wilrite will operate as a wholly- 
owned subsidiary of Centralab. 


SANGAMO ELECTRIC CO., Springfield, Il., 
in keeping with their program of realignment 
and relocation of production facilities, is ex- 
panding their Pickens, So. Carolina plant by 
65,000 sq. ft., transferring their capacitor 
production from Marion, Ill. to Pickens. It is 
also beginning construction of a 150,000 sq. ft. 
plant in Walhalla, S. C., for the manufacture 
of certain types of singlephase electric meters. 


GOULD-NATIONAL BATTERIES, INC., St. 
Paul, Minn., has been awarded a contract by 
the: U. S. Navy in excess of $2.5 million for 
submarine batteries. 


The Board of Directors and stockholders of 
MIDWEST FOAM PRODUCTS CO., Evanston, 
Ill., and the Board and stockholders of SHEL- 
LEY URETHANE INDUSTRIES, INC., Los 
Angeles, Calif., have approved a plan of mer- 
ger. The new corporation will be known 
as URETHANE INDUSTRIES INTERNA- 
TIONAL, INC., with headquarters in Evans- 
ton, Ill. 


COLLINS RADIO CO., TEXAS DIV., Dal- 
las, Tex., has received a $4 million contract 
from the U. S. Army Signal Corps for an un- 
disclosed number of portable scatter communi- 
eation terminals, AN/TRC-80. 


WEST 


CONTINENTAL ELECTRONICS MFG. CO., 
SUB. OF LING-TEMCO-VOUGHT, INC., has 
received a $3 million contract to design a 
multi-megawatt radar transmitter for the 
Army’s tactical NIKE-ZEUS antimissile sys- 
tem. 


SYSTEM DEVELOPMENT CORP. has dedi- 
cated its $3 million Systems Simulation Re- 
search Laboratory at Santa Monica, Calif. 
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FAIRCHILD SEMICONDUCTOR CORP., 
has started construction on a new $1.5 Re- 
search and Development Center in Stanford 
Industrial Park, Palo Alto, Calif. The 65,000 
sq. ft. building is located on Junipero Serra 
Blvd. 


EITEL-McCULLOUGH, INC., San Carlos, 
Calif., has received a contract for $1,567,141 
for the manufacture of 3CX100A5 power-grid 
electron tubes from Procurement Headquar- 
ters, Gentile U. S. Air Force Station, Dayton, 
Ohio. 


AMPEX CORP., Redwood City, Calif., has 
received a $3,600,000 order from PHILCO 
CORP. for an undisclosed number of advanced 
memory devices. 


HOFFMAN ELECTRONICS CORP., SEMI- 
CONDUCTOR DIV., El Monte, Calif., will 
consolidate all operations in its El Monte, 
Calif. plant. Fifty thousand additional sq. ft. 
of floor space will be devoted to manufactur- 
ing and reliability testing. 


THE BENDIX CORP., North Hollywood, 
Calif., has been awarded a follow-on contract 
in excess of $5 million for helicopter-borne 
sonar systems from SIKORSKY AIRCRAFT 
DIV., UNITED AIRCRAFT CORP. The sys- 
tems AN/AQS-10 “dunking sonar,’ will be 
installed in the Navy’s HSS-2 all-weather 
anti-submarine helicopter. 


ALFRED ELECTRONICS, Palo Alto, Calif., has 
completed their new 32,000 sq. ft. plant located 
at 3176 Porter Drive, Stanford Industrial Park. 


DATA SENSORS, INC., Gardena, Calif., 
has been formed to engage in the research, 
development, engineering design and manu- 
facture of electrical, electronic and electro- 
mechanical instruments used in the acquisi- 
tion, conditioning and interpretation of data 
for military, space, and industrial programs. 
The company is located in a 10,000 sq. ft 
building at 13112 Crenshaw Blvd., Gardena, 
Calif. 


DAYSTROM, INC., PACIFIC DIV., Los An- 
geles, Calif., has received follow-on orders 
totaling $170,000 for special gyroscopes for 
AEROJET-GENERAL CORP. sounding rock- 
ets. 


HUGHES AIRCRAFT CO., SEMICONDUC- 
TOR DIV., Newport Beach, Calif., has re- 
ceived a $125,000 study contract to investigate 
high freq. transistors and circuits from the 
U. S. Navy's Bureau of Ships. 


TRANSDATA, INC., El Cajon, Calif., has 
received through the TELE-TRONICS CO., an 
order from the Navy’s BuShips for the manu- 
facture of single sideband receivers AN/- 
WRR-2() and AN/FRR-59(). The contract 
is in excess of $1 million. 


HEWLETT-PACKARD CO., Palo Alto, 
Calif., has formed a new affiliated company 
to engage in solid-state research and develop- 
ment. The new firm will be known as HP 
ASSOCIATES and will be headquartered ip 
Palo Alto. 


21 


"AUTOBANKER" 

Teller and customer of the First National Bank of Waukesha, Wis. 
can exchange conversation, cash and banking documents using Auto- 
banker, designed by The Mosler Safe Co. and engineered by ITT Corp. 
Closed circuit television and pneumatic tubes allow customers to 
transact most of their banking business from their automobiles. 


IMAGE INTENSIFIER ORTHICON 


Specialist 5/c A. D. Porter focuses TV camera on “enemy” tank in the 
dark. Camera is equipped with special tube, developed by the Radio 
Corporation of America for the U.S. Army Engineers, which needs 
only starlight, moonlight or skyglow to operate. Diffused natural 
light reflected from the target is intensified to present an image. 


SPACE POWER SYSTEM 


Niles F. Schuh, Westinghouse Electric section manager, is shown 
with a model of a nuclear thermoelectric power system for space, 
moon and other uses requiring long-lived, maintenance-free opera- 
tion. System uses spontaneous decay of a radioisotope to produce 
heat which is converted to electricity by thermoelectric principles. 


Snapshots .. . 
of the Electronic Industries 
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PHOTOCONDUCTOR TEST 


At headquarters of Sylvania’s Electronic 
Tube Division, Emporium, Pa., hermetically 
sealed photoconductor devices are life- 
tested on company-designed aging equipment. 


WORLD'S LARGEST 


Workers platform is suspended from a 250 ft. 
crane over the world’s largest radome on Hay- 
stack Hill, Tyngsboro, Mass. Constructed un- 
der direction of the USAF’s Electronic Sys- 
tems Div., it will house a sensitive radio 
communications and space research antenna. 


“SPACE VACUUM" 


High efficiency, triple chamber cold traps, 
shown being fused together by G. R. Neff, 
Hughes Aircraft Co. researcher, will be filled 
with liquid nitrogen and used with mercury 
diffusion and ion pumping to produce vacuum 
(10-12mm Hg) required in space studies. 


FILAMENT WINDING MACHINE 


Machine will automatically manufacture wound fiberglass rocket 
engine cases and missile fuel tanks for advanced types of ballistic 
missiles. Machine is controlled by Thompson Ramo Wooldridge, Inc. 
(Michigan City, Indiana) all-transistorized numerical control system. 
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New SOLA "CVDR" d-c supply simplifies 
missile-age circuit design, reduces costs. 


It's a natural for computers, communications equipment, and 
Similarly sophisticated electronic gear. Made for today's 
stringent operating parameters. Ends costly dependence on 
over-engineered d-c power sources. 


CVDR provides both line 
and load regulation without 
tubes or transistors. Line 
regulation +1%, for +15% 
line voltage changes; 1% 
load regulation from zero to 
full load; 1% peak to peak 
Fipple. Fits 19" relay 
racks, and measures only 34° 
high. Custom configurations 
and power ratings available 
on special order. 


Line voltage stabilization is by means of the Sola "CV" 
self-regulating transformer. Load voltage stabilization is 
accomplished by the series "IX" voltage drop in the satu- 
rable reactor (see schematic). This voltage drop is con- 
trolled by the load current itself. 


CVDR is ready right now, off~the-shelf, in units rated 6- 
volts, 10-amps ...andil12, 18 or 24 volts, 5-amps. For out-— 
standing reliability in a-c and d-c power supplies tailored 
to every application, see your SOLA representative ... or 
write to address below. : 


SOLA ELECTRIC CO., 1717 Busse Road, Elk Grove 
Village, Ill., HEmpstead 9-2800 


IN CANADA, Sola-Basic Products Ltd., 377 Evans Ave., 
Toronto 18, Ontario 


Division of 
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SPECTROL MODEL 860 
11%" diameter precision potentiometer 
‘Linearity Tolerance +0.25% 


Standard Resistance Range 
502 to 500K (to 1 Meg at extra cost) 


These two Spectrol 10-turn precision pots are not 
specials in any way. They’re standard production 
items in two popular sizes, tailor-made to fit almost 
all 10-turn requirements. Here’s where Spectrol ex- 
cels to give you the best pot for your 10-spot: 


END RESISTANCE Spectrol’s low end resistance is 
achieved by tap welding terminations to the turn of 
resistance wire nearest the mechanical stop. In addi- 
tion, Spectrol provides an extra turn of helical resist- 
ance element beyond the stop insuring electrical con- 
tinuity under all conditions. 


ROTOR MASS Spectrol’s lightweight rotor reduces 
inertia and starting torque, as well as minimizing the 
effects of shock and vibration. 

WIPER MASS A wiper that’s the lightest we’ve seen 
in any 10-turn pot allows lower contact force with 
resultant long life and superior performance under 
shock and vibration. 


THE BEST 


10 


YOU CAN BUY 


HOdoOdOdOAOOADADN 
Stocked by 50 

Local Distributors 
Throughout the U.S. and 


Canada for Immediate 
Off-the-Shelf Delivery 


—&  SPECTROL MODEL 510 
- %" diameter precision potentiometer 
Linearity Tolerance +0.25% 


Standard Resistance Range 
152 to 150K (to 250K at extra cost) 


end nw 


SHAFT SUPPORT Spectrol pot shafts are supported 


by bearings at both ends and have provision for rear 
shaft extension. 


. STOPS Spectrol uses 750 oz. in. stops on Model 860; 


50 oz. in. on Model 510, the strongest you'll find. 


LIDS SECURED BY INTERNAL SNAP RING Use of 
snap rings gives 360° lid support as opposed to other 
methods of attachment. Another exclusive feature: 
Remove or replace lids without damaging unit. 


POWER RATING Model 860, 8 watts, and Model 
510, 3 watts; at 40° C ambient. 


SPECIAL FEATURES AVAILABLE 

Additional taps up to 111 on Model 860; up to 49 on 
Model 510. Special front shaft configurations and rear 
extensions. Special linearity and resistance tolerances. 


More Data Available For complete electrical and me- 
chanical specifications, and quantity discounts, contact 
your Spectrol representative or call or write the factory, 


ELECTRONICS CORPORATION 


1704 South Del Mar Ave. « San Gabriel, Calif. » Phone: ATlantic 7-9761 
Adams Court « Plainview, Long Island, N.Y. * Phone: WElls 8-4000 


The World's Broadest Line of Precision Potentiometers 


November 1961 


P.O. Box 130 + Brampton, Ontario, Canada 
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PHILCO EPITAXIAL SILICON MESA 


FIRST TO COMBINE 


Storage Temperature ........ 
BVcer (R=10:20:) 


BV GRO octane cree eae 120 volts 


Oo 
Collector Current Ic 


Total Device Dissipation (case 25°C.)....2 watts 
Total Device Dissipation (case 100°C.)...1 watt 
Total Device Dissipation (free air 25°C.).0.6 watt 


Characteristics 


hre 

Vee 
Vce(SAT) 
fr 

Cop 

IcBo 


IcBo 


BVcer 


t. 
t. 
ty 


Conditions 
Vce=1V. 
Ic =150 ma 
Ic =150 ma 
Ip = 15ma 
Ic =150 ma 
Ip = 15 ma 
lc = 50ma 
Vce=10V. 
Vep=10V. 
i Oma 
Ve =60V 
Wo Sree 
Ve =60V. 
Re—100) 
Ic =20 ma 
pulsed 


PHILCO 
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Min. 


40 


150 


80 


Famous for Quality the World Over 


Max. 
120 
1.2 | volts 
0.5 | volts 
mc 
12 | pf 
2 |ma 
150 {Ma 
volts 
85 nsec 
100 nsec 
55 nsec 


2N2087 NPN 
CORE DRIVER 
LINE DRIVER 


T0-5 


You would expect Philco, as inventor of industry’s 
most capable germanium logic transistor—the MADT, 
to design silicon memory components with extra capa- 
bility, too. And Philco has done it. 2N2087 and 
2N2086 Philco epitaxial silicon mesa transistors offer 
incomparable combinations of parameters that may 
well be the special design solutions you require. 

The 2N2087 combines 120 BVcgo, 40 hrg min., 
0.5 V. max. Vcg (SAT), 150 me min. fr, 12 pf max. 
Cp, and 100 nsee max. ts. 

The 2N2086 combines hpg of 20 min., 0.7 max. Vor 
(SAT), 120 BV csgo; 150 me min. fr, 12 pf max. Co 
and 100 nsec max. ts. 

These new Philco epitaxial silicon mesa transistors 
deliver optimum drive for computer memory planes, 
serve as medium power switches in airborne control 
systems, and are ideally suited to a wide variety of 
other applications such as small power supplies, servo 
amplifiers, and automation controls. For complete in- 
formation, write Dept. EI1161. 


LANSDALE DIVISION, LANSDALE, PENNSYLVANIA peaks 
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B00 PRODUCTION 

Tz 1953 - 1960 
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1955. 


GOVERNMENT ELECTRONIC 
CONTRACT AWARDS 


This list classifies and gives the value of electronic 
equipment selected from contracts awarded by 
government agencies in September, 1961. 


I ETEISES Py ea 49,765 
nyt) 2] PEATE Ga a nc 1,173,512 
PERC YZOl Smee Ns ee NT ok 192,182 
“URDEI TEN jlo a ree ee 742,877 
MoTTeniGs mete. hs io 5). 171,777 
BodCONMOnGy fee eto a ee « « 75,000 
Cable assembly ....... aoe 835,979 
Capacitor Seacoast 66,768 
RTE OSS a eae 823,146 
Communications equipment ... 1,404,281 
BEIM UTErsrar ree Sees 863,705 
EATING CTORS me ears t ye ts tare. 55,329 
Coupler, directional .......... 30,880 
Direction finders ...... 186,237 
STISCION Ra oe 25,326 
Fuses 29,428 
EEUCALORSHees oo eo, sacl. 66,333 
Intercom equipment ........ 69,778 
Meters LS) eRe PY 48,901 
Monitor, signal data ...... 247,961 
Multicouplers 214,481 
Oscillographs 43,154 
Oscilloscopes .......... 239,847 
Recorders/Reproducers ....... 1,649,061 
Relay armature .......... 172,957 
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ELECTRONIC 
INDUSTRIES 


TOTALS 


EEE . Ce ey Sy 


aa oe ~Gaeey 
Va EES Ba 


Rolaystereerer nrats o. ce es. 124,961 
Resistors. se 28,019 
Signal generators 31,680 
Spectrum analyzer 36,502 
Switch 239,431 
Synchros 134,550 
SystomsMnea hie heck ieee 3,727,011 
Telemetering equipment 155,699 
Hestmequiprmocntaentr ane cy: 4,465,291 


Test sets 
Towers 
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Transceivers 
Transformer set .. 
Transmitters 


Transistors 


BeagSEEE 


Sasesa 


Tube, electron 
Tube, klystron 
Tube, magnetron . 
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NASA Expenditures for R&D-1953 to Date (Millions of Dollars) 


Year Ending 


June 30 Total 
1953 $78.6 
1954 89.5 
1955 73.8 
1956 71.1 
1957 76.0 
1958 89.2 
1959 145.5 
1960 401.0 
1961® 770.0 
1962" 965.6 


Conduct of 
R&D 


A 
> 
is) 


o 


Increase in 
R & D Plant 


st 
N 
SCOWMNADAO 


e Estimate. 
Source: 


“Budget of the U. S. Govt.’ (Annual). 


Executive Office of the President, 


Bureau of the Budget, 


Estima 


te Division, 


United Kingdom: Domestic Exports of Electronic Products to the United States, 1957-1960 


Quantity in thousands of units 


Value in thousands of dollars! 


Product 1957 1958 1959 1960 1957 1958 1959 1960 
LOA LR eater ceP oe ee trey a, con) te Aes ib ae Mies ates wes 12,831 17,184 21,974 19,645 
Radio receivers, complete.................. 10.9 4.4 9.7 7.5 232 135 292 200 
Radio phonographs, complete............... 0.9 3.6 2.4 2.0 115 304 232 190 
Speakers and microphones................. zane Pin Re : 285 479 532 699 
Phonographs, electronic, and record players... . 3.9 4.6 4.7 19.6 160 160 147 362 
Phonograph parts and accessories. . . yt) ee! SEI ae 935 904 1,207 727 
Record playing mechanisms: 
With record changer ........ 699.8 S26na eleeol at 861.1 6,816 8,678 11,739 7,920 
Without record changer............. 12.9 125.2 102.2 38.3 133 520 623 219 
Electronic and nucleonic valves and tubes2: 
GOmtplete aren ead pcr spei ecerees 3,308.5 5,375.7 4,591.0 4,558.5 1,345 2,303 2,381 2,501 
HELIN ES © oe 3 ee ha Rie ie Se ean LEP Aeee PLE he (x) 10 97 306 
Components and parts.....:... hy. 952 1,221 1,243 1,458 
mmunications, navigation, and 
racer ia are Mec en sen 1,014 1,388 2,178 2,813 
SRICMEIECILOMC DIOGHCISt=- 2. ee nee ak ee ee tin... ok ee 844 1,082 1,303 2,250 
1 Value figures converted from pounds sterling to U. S. dollar equivalents at the rate of £—$2.80. 
2 Includes transistors. 
3 Less than $500. : ' =o 
Source: Data compiled by the British Radio Equipment Manufacturers’ Association from Statistics of H.M. Customs and Excise, 
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Compact— 50 rectifiers on a 
printed circuit board 2%” x 2%", 


ew Sarkes Tarzian ~~" 


a i 


ie 
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ilicon Rectifiers 


Doubler socket 


Half-wave socket 


Sockets from Fastex Division, Illinois Tool Works 


for plug-in sockets and printed circuits 


This new series of silicon rectifiers is especially Reliability is excellent—in part because the con- 
suited for use in printed circuit assemblies, or struction minimizes axial strain on the junction. 
can be plugged directly into special sockets to Special Tarzian oversize junctions increase inrush 
facilitate assembly and servicing. Insulated case _ current protection, contribute to low voltage loss, 
—11/32" x 3/16” x 1/4” high—eliminates many and lengthen useful life in this as in other Tarzian 
mounting problems. Leads are on 7/32” centers. _ silicon devices. Prices are realistic. 


Complete line catalog available. Application engineering assistance 
is also available without obligation. Send for data sheet. 


Maximum 
Tarzian Maximum Recurrent 
Type RMS Volts Peak 


SARKES TARZIAN, INC. 


World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems « Broadcast 
Equipment « Air Trimmers'e FM Radios « Magnetic Recording Tape « Semiconductor Devices 


SEMICONDUCTOR DIVISION e BLOOMINGTON, INDIANA 
/n Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, Inc., New York 
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presenting 130 high quality 


@ 


FULL-RANGE 


measuring 
instruments 


Your tp representative offers two very important advantages 


@ a complete (and rapidly expanding) 
microwave line 


@ complete assurance that the equipment will 
perform precisely as specified or better 


@) makes sure you get what you pay for by rigid quality control 
plus 100% electrical testing using ¢) developed methods including 
reflectometer and swept frequency techniques. 4) knows when a 
parameter is out of spec; never gambles your money and time that 
3 or 4 sample measurements taken across an instrument’s range 
truly indicate its full-range performance. 


See your @ rep now for FULL-RANGE TESTED microwave 
equipment... get what you pay for. 


Instruments ant || 
Equipment for 


Microwave 
Measorements 


New Microwave Catalog 
A new 32-page Hewlett-Packard 
Microwave Instrumentation catalog 
is yours for the asking. Contact your 
rep or write direct for this catalog 
which discusses theoretical and how- 
to-do-it techniques and includes a 
complete listing of 4 microwave 
instruments and their specifications. 


t) 344A Noise Figure Meter 


Quickly, accurately measures noise fig- 
ure of operating radar sets. Automatic 
operation; simple front panel calibra- 
tion. Militarized, transistorized, reliable 
in extreme environments, minimum size 
and weight. Continuous noise figure 
presentation on most radar receivers. 
Extremely high sensitivity permits de- 
coupling noise source up to 20 db from 
main transmitter line to minimize sys- 
tem degradation. Provision for auto- 
matic alarm, remote noise figure mon- 
itoring, modulating. Meter scale/excess 
noise options; 25 or 30 MC input fre- 
quency, 1 MC bandwidth, 75 ohms in- 
put impedance. Approx. $1,600.00 (de- 
pending on options, modifications). 


ELECTRONIC INDUSTRIES - 


@ 340B/342A Noise Figure Meters 


General - purpose instruments making 
possible, in minutes, receiver and com- 
ponent alignment jobs that once took 
hours. Simplifies accurate alignment; en- 
courages better maintenance, perform- 
ance. 


é 340B automatically measures, contin- 
uously displays IF or receiver noise fig- 
ure at 30 or 60 MC; other frequency on 
order. $715.00 (cabinet), $700.00 (rack). 
é 342A, similar, operates on 30, 60, 70, 
105, 200 MC .30 MC and 4 other frequen- 
cies between 38 and 200 MC on order. 


November 1961 


$815.00 (cabinet) , $800.00 (rack). (Note: 
Models 340B and 342A available only in 
the U.S.A. and Canada.) 

é 343A VHF Noise Source, temperature 
limited diode broadband source, 10 to 600 
MC, 5.2 db excess noise, $100.00. 

é 345B IF Noise Source, 30 or 60 MC 
(others to order); 4 impedances, 5.2 db 
excess noise. $100.00. 

é) 347A Waveguide Noise Source, Ar- 
gon gas discharge tubes in waveguide 
section; frequencies 2.6 to 18.0 GC, 15.2 
db excess noise. $200.00 to $300.00. 

ép 349A UHF Noise Source, 400 to 4,000 
MC, wider with correction. 15,2 excess 
noise. $325.00. 


Basic test, power and 


impedance measuring 
equipment 
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Gp Complete line of FULL-RANGE 
BASIC TEST EQUIPMENT 


& 382A/B/C Broadband Precision Waveguide Attenuators 


Dielectric loading in new S832, X382 
produces long electrical length for high 
accuracy with short physical dimension, 
provides hitherto unknown convenience. 
Calibrated range, 0 to 60 db. Degree-of- 
rotation scale allows accurate small 
changes at high attenuation and accurate 
resetting to high values of attenuation. 
® 382B models calibrated to 0.1 degrees; 
382C models to 0.01 degrees. @ 382A se- 
ries rotary-vane attenuators, 3.95 to 40 
GC, attenuation 0 to 50 db, $275.00 to 
$800.00; ® 382B/C models, $295.00 to 


$650.00. 
@ 532/536A Frequency Meters 


Comparable wide band, 
direct reading conveni- 
ence are offered by ® 
532 series, 3.95 to 40 
GC, and ® 536A, 1 to 
4GC coaxial, Frequen- 
cy Meters. Comprise 
high Q resonant cavity 
*. tuned by choke plun- 
_ ger; no sliding contacts. 
Transmit virtually 
full power at resonance. 
532 series, $175.00 to 


& 422A, 421A, 420A/B 
Crystal Detectors 


High sensitivity (0.05 v/mw), 
flat frequency response (+2 db) 
and accurate square-law char- 
acteristics (+ 1 db from —3 to 
— 40 dbm) are available with 
new # 422A Crystal Detectors 
(pictured), K and R bands, 18 


to 40 GC. ® 422A, $200.00 each, available in 
matched pairs for reflectometer systems, $420.00 
a pair. # also offers high sensitivity detectors 
covering a wide frequency range: 421A, 7 to 18 
GC, $75.00 to $130.00; 420A for Type N coax 


lines, 10 MC to 12.5 GC, $50.00 each; 420B for 
reflectometer systems, matched pair, $150. 00. 


Full frequency coverage, 1 to 40 GC 
is available from ® waveguide or co- 
axial moving loads. Model 914 series, 
2.6 to 40.0 GC, are waveguide sections 
containing sliding, tapered, low-reflec- 
tion loads. Plunger controls load posi- 


# 914A4/B, 906A Moving Loads 


frequency to reverse phase of residual 
load reflection. Model 906A, 1 to 12.4 
GC, coaxial, includes adapters for 
Type N male, female connectors. ® 
914A/B series, $50.00 to $250.00; ® 
906A, $250.00. 


$325.00; ® 536A, $500. 


POWER MEASURING EQUIPMENT 


@ 431A Microwave Power Meters. ® 478A/486A Thermistor Mounts 
socsiss SoC e ’ Be on = 


tion, travels 4% wavelength at lowest 


dp 434A 
tw Calorimetric 
: | Power Meter 


Now end tedious zero setting with new ® 431A 
Power Meter (pictured). Measures 10 nw to 10 mw 
full scale in 7 ranges, also reads in dbm. + 3% 

accuracy all ranges, drift less than 2 nw/°C! One 
zero setting for all ranges, good for hours. Provides additional sensitivity of 
10 db over previously available instruments. Operates with ® 478A, 486A 
Thermistor Mounts. ® 431A, $345.00. New ® 478A (center, above) covers 10 
MC to 10 GC without tuning, is truly temperature compensated, contains two 
thermistor pairs for use with dual bridge of 481A. SWR less than 1.5, high 
accuracy, drift-free operation. $145.00. New ® X486A Waveguide Mount, also 
temperature compensated, gives high accuracy, new convenience. 8.2 to 12.4 
GC without tuning, SWR less than 1.5. $145.00. 


_ IMPEDANCE MEASURING EQUIPMENT 


@ 809B/814B Universal Probe Carriages 


Models 809B and 814B are precision 
built mechanical assemblies operating, 
respectively, with @ 810B and 815B 
series slotted sections. 


Combination of the 809B carriage and 
810 slotted sections covers 2.6 to 18.0 
GC. Combination of 814B carriage 
fe res ee series sections covers 18.0 to 


|, On either carriage, waveguides can be 
interchanged in seconds. Only one 
; ies (for each carriage) covers full 
' frequency range. Manufacture is of 
highest quality, assures positive me- 
chanical positioning of interchange- 
able waveguides and precise installa- 
tion of mating ® probes. ® 809B has 
vernier scale reading to 0.1 mm, is 
equipped for dial gauge mounting. ® 
814B has dial read directly to 0.01 
mm. ® 809B, $175.00, @ 814B, $225. 


| Connect and read 
| powers 10 mw to 
10 watts, de to 12.4 
GC. No barretter, 
thermistor needed, 
no external termi- 
nations or plumbing. Measures CW or 
pulsed power. Two simple controls. DC in- 
put impedance 50 ohms approx.; input SWR 
less than 1.7 full range, less than 1.3 to 5 
GC. Accuracy within 5% full scale. $1,600.00 
(cabinet) ; $1,585.00 (rack mount). 


& 444A/446B 
Untuned Probes 


® 444A (shown) is 
modified crystal 
(AN76 or 1N26) 
plus small anten- 
na in convenient 
housing. Probe 
penetration easily 
variable; locks in 

position. No tun- 
ing; beaativity superior to elabo- 
rate single, double tuned probes. 
Range 3.0 to 18.0 GC; fits %4” 
bore. ® 446B for ® 814 Probe 
Carriage, similar but covers 18.0 
to 40.0 GC. ® 444A, $40.00. ® 
446B, $145.00. ® also “offers mod- 
el 440A, for barretter or crystal, 
Type N coaxial, $85.00. 


OP 814B, 815B, 446B 
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TESTED waveguide and coaxial equipment 


@ 752 Multi-Hole Coupler 


Precision directional couplers 
provide coupling factors of 3, 10 
or 20 db. Coupling accuracy + 0.4 
db or 0.7 db. Directivity better 
than 40 db full range, SWR less 
than 1:1 (752A), 1:05 (752C/D). 
Cover frequencies 2.6 to 40 GC. 
$100.00 to $375.00. 


& 372 Precision Attenuators 


Rugged, broadband fixed attenuators 
retaining precise calibration regard- 
less of humidity, temperature or time. 
Invariant attenuation assured by per- 
manent, ‘‘multi-hole coupler’ joining 
of two waveguides. 10 and 20 db mod- 
els, 2.6 to 18.0 GC. $110.00 to $400.00. 


@ 760D/761D 
Dual Directional Couplers 


Ideal for reflectometer systems, these co- 
axial couplers are flat to + 0.5 db over 
4-to-1 frequency range. Directivity is 35 
db (760D) and 30 db (761D). Feature 
high power capacity, low insertion loss 
and SWR. ® 760D, 250 MC to 1 GC, 
$200.00; ® 761D, 1 to 4 GC, $185.00. 


&@ 375A 
Variable Flap 
Attenuators 


Simple, convenient for adjusting wave- 
guide power or isolating source and 
load. Max. SWR less than 1.15 full 
range; attenuation variable 0 to 20 db, 
dissipates average powers up to 0.5 or 
1 watt. S through R bands, 2.6 to 40.0 
GC. $90.00 to $190.00. 


#9 430C Microwave Power Meter 
@ 476A/477B/485 Mounts 


¢) 430C reads rf power direct in dbm or mw, 
requires no calculations. Covers 2.6 to 40.0 
GC, operates with @ 476A, 477B, 485 bolom- 
eter, thermistor or detector mounts; also with 
@ 487 Broadband Waveguide Thermistor 
Mounts (see alongside). @ 430C, (cabinet), 
$250.00; ¢@ 4380CR, (rack mount), $255.00. 
@ 476A Universal Bolometer Mount, 10 to 
1,000 MC without tuning, $85.00. ® 477B 
Coaxial Thermistor Mount, 10 MC to 10 GC 
without tuning, $75.00. @ 485 Detector 
Mounts available in three basic series: S485A 
2.60 to 3.95 GC, no tuning; 485B, 3.95 to 12.4 
GC; 485D, 2.6 to 8.2 GC. 485 models, $75.00 to 


$185.00. 


4 810/815B Slotted Sections 


4 810B Slotted Sections. ® 810B, for809B 
carriage, flanged, waveguide section with 
accurately machined slot. Slot tapered_at 
ends to minimize reflection. 3.95 to 18.0 GC. 


$90.00 to $125.00. 


é S810A. Complete slotted section assem- 
bly including probe carriage. In 2.6 to 3.95 


GC (S-band) size only. $450.00. 


é 815B Slotted Sections. For mounting in 
814B carriage. Available in two bands, 18.0 


to 40.0 GC. Accurately machined; 


interchange, precise positioning. $265.00. 


é 806B Coaxial Slotted Section. 


GC, fits 809B, Type N connectors. $200.00. 


_@ 805C/D Slotted Lines 


greater accuracy, 
500 MC to 4 
0.1 mm. ® 805C, for 50 ohm 


N, ® 
805B, for 46.3 ohm RG rein 805C, 


$525.00; 805D, $600.00. 
Mie tale BTEC Ra tsk : 


43 RNG Teck 4 


ELECTRONIC INDUSTRIES - 


Utmost mechanical rigidity, less leakage, 
SWR 1.02 or 1.04. Range 
GC, reads in em and mm to 


4) 415B/C Standing Wave Indicators 


® 415B operates with 
all ® waveguide and 
‘coaxial slotted sec- 
tions, gives readings 
in SWR or db. Low 
noise level, 0.1 zv full 
scale sensitivity, 60 
db calib. attenuator. 
$200.00 (cabinet), 
$205.00 (rack). New ® 415C (pic- 
tured) offers similar characteristics 
but is transistorized, incorporates 
revolutionary four-times expansion 
of readings at any point on any scale. 
Price on request. 


easy 
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# 870A/872A Slide Screw Tuners 


For waveguide, coaxial (872A shown) 
applications. Probe position, penetra- 
tion sets up reflection cancelling exist- 
ing reflection. Lead screw or microm- 
eter varies probe insertion for 870A Tu- 
ners, 2.6 to 40 GC, $125.00 to $300.00. 
Micrometer drive varies insertion on 
872A, 500 MC to 4 GC, $525.00. 


g 
Ve 


& 362A Low Pass Filter 


Compact models increase SWR mea- — 


surement accuracy by suppressing har- 
monics; feature low insertion loss, broad 
stop band. 8.2 to 40.0 GC (includes N- 
band model). $325.00 to $385.00. : 


& 487 Waveguide 
Thermistor Mounts 


Models covering 2.6 to 
40.0 GC. Each covers full 
range of guide; no tun- 
ing, SWR 1.35 to 2.0. 
10 mw max power. Uses 
permanently installed 
100 ohm negative co- 
efficient thermistor; 
18.0 to 40 GC models use 
200 ohm thermistor. 
$75.00 to $225.00. 


& 416A 
Ratio Meter 


Displays ratio 
between two 
signals, irre- 
spective of 
common amplitude variations. Espe- 
cially useful for swept frequency 
measurement of VSWR, reflection 
coefficient, gain, insertion loss and 
other microwave parameters. Cali- 
brated in VSWR, % reflection, db. 
See offer for ® Application Note 42 
elsewhere in this advertisement. 
$550.00 (cabinet), $535.00 (rack). 


| HEWLETT-PACKARD COMPANY 


1074B Page Mill Road 
Cable “HEWPACK” 


Rue du Vieux Billard No. 1 


Pid mace Cable “HEWPACKSA” 


November 1961 


Palo Alto, California, U.S.A. 
DAvenport 6-7000 


Field representatives in all principal areas 
HEWLETT-PACKARD S. A. 


Geneva, Switzerland 
Tels. No. (022)26. 48236. 
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World Markets for Microwave Developments 


Information supplied by the U.S. 
Chamber of Commerce indicates 
that a considerable interest is un- 
derway in the development of bet- 
ter communication services all over 
the world. 

For the benefit of our readers we 
have condensed the pertinent data 
in a brief run-down of the present 
markets, and indicated where the 
best potential lies for U.S. manu- 
factured products. 


Australia 


Australia is handicapped by du- 
ties for U.S. products. In spite of 
this there are several marketing 
possibilities. All government-order- 
ed equipment which is unobtainable 
locally is duty free. The field covers 
electric test equipment, VHF radio. 
teletype equipment, and _ surveil- 
lance radar of simple design. The 
major customer will be the govern- 
ment. 


Nepal 


Nepal is considering the use of 
protected microwave links for in- 
ternal telephone communications to 
replace the existing lines which are 
persistently stolen by the local hill 
people. 


Netherlands 


In the Netherlands the communi- 
cations systems are practically com- 
plete, as the Parliament is consid- 
ering the establishment of commer- 
cial television. No authority is yet 
established to proceed with this 
project. 


Norway 


The Norwegian government is 
considering a nation-wide micro- 
wave radio relay network consist- 
ing of 60 relay stations and one 
television channel or 960 telephone 
channels, all to be completed before 
1965. 


Portugal 


A substantial expansion is under 
way in Portugal. At present, micro- 
wave is only used by the govern- 
ment communications. The Minis- 
try of Defense has a long range 
plan for the gradual shift of VHF 
and UHF equipment’ and several 
new television projects are planned. 
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Rhodesia and Nyasaland 


Rhodesian Television plans to set 
up its first station in Northern Rho- 
desia before December, 1961. Fed- 
eral Ministry of Postal and Tele- 
graphs plans to install 2.8 million 
dollars worth of forward scatter 
equipment to be supplied by a con- 
sortium of British firms. The best 
potential customer for U.S. equip- 
ment is the Department of Civil 
Aviation for long range radar, and 
HF forward scatter equipment. The 
Federation Airline and Central 
African Airways uses modern com- 
munications equipment. 


Saudi Arabia 


After the exploitation of the vast 
oil resources of Saudi Arabia, the 
economy has risen greatly. There 
are maintenance problems for radio 
communications equipment in the 
vast desert wastes. In addition, 
technicians do not relish, even with 
high salaries, the heat of the cli- 
mate. However, specific plans have 
been made to improve communica- 
tions by broadcasting and dial tele- 
phones, and for jet aircraft air-to- 
ground communications equipment. 
Other countries are contemplating 
this market. United States equip- 
ment is recognized and accepted. 
The major customer will be the 
Saudi Arabian government. 


South Africa 


Government Agencies comprise 
the largest market for radio com- 
munications equipment. The mili- 
tary contracts are already under 


INDIAN 
DELEGATION 
VISITS USA 


Members of the India 
Productivity Team 
paid a visit to Hickok 
Electrical Instrument 
Co., Cleveland, Ohio. 
Mr. J. W. Siringer, 
Advertising Manager, 
second from left, is 
explaining meter as- 
sembly operation in 
dust proof room. 


International News 


USA COMPANY LICENSES 
COMMON MARKET 


Mr. Jack Goodman (center) Vice President 
of JFD Electronics Corp., Brooklyn, N. Y., 
announces the signing of a sales and license 
agreement between JFD’s Components Div. 
and Le Condensateur Ceramigque (LCC) 
of Paris. The agreement covers six countries 
in the European Common Market. 


exclusive rights to §. A. Phillips of 
the Netherlands. Certain equipment 
has been purchased by the govern- 
ment for two-way radio equipment 
for the South African police and it 
is likely that the Air Force would 
purchase U.S. equipment. 


Switzerland 


There is strong competition in 
Switzerland for communications 
equipment. However, U.S. airborne 
equipment is favorably accepted. It 
is likely that mobile radio com- 
munication can find a good United 
States market. It is recommended 
by the U.S. Consul in Switzerland 
that direct American representa- 
tion would pay dividends for pros- 
pecting business in the various 
Swiss markets. 

(Continued on Page 34) 


FAIRCHILD 
SEMICONDUCTOR ... 


THIS IS A 


PRECISION PRODUCT... 


Thousands of minute potential transistors 
or diodes undergo diffusion simultane- 
ously in this high-temperature electric 
furnace at the Fairchild Semiconductor 
diode plant in San Rafael, California. 
It’s a precision process that demands 
precision voltage control. That’s why 
Fairchild engineers specified General 
Electric Inductrol® voltage regulators 
for this and a number of other exacting 
manufacturing and testing operations. 


Inductrol regulators may also be the 
ideal solution to your critical voltage 
problem. Operating on the inherently 
simple, inherently reliable, induction 
voltage regulation principle, Inductrol 
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THIS IS A 


PRECISION PROCESS... 


regulators can be used to hold fluctu- 
ating voltage to precise limits or, in 
other instances, to provide a variable 
voltage output from a relatively constant 


supply. 


These advanced General Electric volt- 
age regulators are available in three 
basic types—-automatic, motor-driven, and 
hand-operated—and a wide range of 
ratings to meet your exact needs. Ask 
your G-E Sales Engineer for full infor- 
mation. Or write for Bulletin GEC-1450 
to General Electric Company, Section 
457-06, Schenectady 5, N. Y. Voltage 
Regulator Products Section, Pittsfield, 
Mass. 


THIS 1S 


PRECISION VOLTAGE 
CONTROL BY G.E. 


INDUCTROL REGULATOR FEATURES 


Reliable design and operation 

Automatic 1% control accuracy 

Stepless, drift-free controls 

100% overload capacity up to one hour 
97 to over 99% efficiency 

Load, power-factor and frequency compen- 
sated 

25. X normal short-circuit capabilities 

No harmful waveform distortion 

Rugged, compact design 


Progress Is Our Most Important Product 


GENERAL @@ ELECTRIC 


Circle 19 on Inquiry Card 


A CELCO YOKE WILL DO IT! 


Be it a yoke for specialized character display or 
one of the many standard units currently being 
manufactured there’s a Celco Yoke and Focus Coil 
for all of your display problems. When ordinary 
precision deflection yokes cannot meet your require- 
ment, specify “deflectron” ... the greatest advance- 
ment to enter the field of precision CRT displays. 
= ULTRA HIGH RESOLUTION 
"= SPOT RECOVERY TO 0.1% IN 10uzs 
=» SPOTS SMALLER BY 25% 
» CRITICAL RECTILINEARITY OF 
SPOT SWEEP 
= MORE INFORMATION PER UNIT AREA 
PER UNIT TIME 
Write for the new “DEFLECTRON” data and 
standard yoke catalog, “Your Guide To Better 
Displays’. 


YOUR GUIDE TO BETTER DISPLAYS!! 


Courtautiue Eugineeriug Laboratories (a. 


MAIN PLANT BOX 555, MAHWAH, N. J. DAvis 7-1123 7-1124 
PACIFIC DIVISION 1150 E. 8th St. UPLAND, CALIF. YUkon 2-0215 
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International News 


MICROWAVE MARKETS 


Kenya 


There is a similar demand for 
radar in Kenya. A large expansion 
of the radio call service through 
the widely distributed population 
in rural areas is expected. Several 
agents are interested in represen- 
tation of the U.S. HF equipment. 


_ Angola 


A six-year telecommunication 
project for $1.4 million is now 
under way for HF and VHF and 
UHF communications. The infor- 
mation about these plans may be 
obtained from the Ministry of De- 
fense in Lisbon. 


Hong Kong 


A limited market exists in Hong 
Kong for United States manufac- 
tured retail and communication 
equipment. Two way radio systems 
are being used extensively and sales 
to the government and commercial 
operators are favorable. 


West Germany 


In West Germany almost all do- 
mestic radio and television stations 
and the Federal German Postal 
Authority are setting up new trans- 
mitters and relay stations. 


Bermuda 


Two-way radio systems have ex- 
cellent prospects for government 
and commercial operators in Ber- 
muda. 


Mexico 


In Mexico the industrial economy 
is rapidly rising because of the 
government’s desire to promote de- 
velopment. There is a moderate po- 
tential for radio communications 
equipment; and the field at the 
moment is almost untouched. 


Mozambique 


In Mozambique the underdevel- 
oped nature of the economy and 
industrial complex provides a simi- 
lar opportunity as part of the Sec- 
ond Development Plan, which allo- 
cates approximately half million 
dollars for radio communications. 


More News on Page 40 
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INTERNATIONAL 


‘hy Téa relies on 


RE GOLETE Re COR Pi. 


electronic chemicals 


Ultra-high purity B&A® “Electronic Grade” chemicals 


help maintain process uniformity; increase efficiency 


of devices that convert light into electrical energy. 


1S I! weather satellite utilizes 9260 
rnational Rectifier silicon solar cells for 


liary power (Photo courtesy of RCA). In addition to being a major supplier of semiconductor diodes 
rnational Rectifier silicon readout cells : d f : 
widely used in computers; photocells in and rectifiers, International Rectifier Corporation has been 


matic exposure “electric eye’ cameras. : : : 
: ; a pioneer and leader in the development and production of 


photoelectric cells and silicon solar cells for applications ranging 
from satellites to computers to cameras. 


The high efficiency and reliability of photovoltaic devices 

depend upon technology, infinite care and immaculate processing. 
In the processing phase, where high purity and uniformity in 
chemicals is a critical need, International Rectifier relies 

on B&A “Electronic Grade’ chemicals. 


If chemical purity and reliability affect the quality of your 
products, you ought to know the full B&A quality story. A request 
on your company letterhead will bring detailed information. 


llied 


BAKER & ADAMSON® hemical GENERAL CHEMICAL DIVISION 


“Electronic Grade” 40 Rector Street, New York 6, N.Y, 
Chemicals 
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HOW TO GET THE POWER TRANSISTORS YOU NEED? 


JUST ASK DELCO. For even though our catalog lists only a handful of germanium power transistors, there is 
only a handful out of all those ever catalogued that we don’t make. And those only because nobody ever asked 
for them. 


We’ve made, by the millions, both large and small power transistors. Both diamond and round base. Both industrial 
and military types. And each in a wide variety of parameters that have proved themselves reliable in nearly every 
conceivable application. 


You get Delco transistors fast. You get Delco transistors in any quantity. And for all their high reliability, you get 
them reasonably priced. All you have to do is contact our nearest sales office—and ask for them. 


Union, New Jersey Santa Monica, California Chicago, Illinois Detroit, Michigan Syracuse, New York LD ‘ LITY Division of 


324 Chestnut Street 726 Santa Monica Blvd. 5750 West Slst Street 57 Harper Avenue 1054 James Street = |} D General Motors 
MUrdock 7-3770 UPton 0-807 POrtsmouth 7-3500 TRinty 3-6560 GRanite 2-2668 a Kokomo, Indiana 
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WHEN YOUR DESIGN 
REQUIRES RELIABLE 


Prk HOH oREED*RELAYS— 


Oak engineers have spent years of research in design- 
ing this reliable high-speed relay. When used in 
computer, multiplexing, or telemetering applications, 
this SPDT, break-before-make relay will provide com- 
bined pull-in and drop-out times ranging from 600 to 
1000 micro-seconds. Most important, however, is the 
care taken in design and manufacture to assure mini- 
mum life of 5 X 108 operations over specified environ- 
mental conditions. This care extends not only to the 
design and the selection of materials but also includes 
accurate assembly in the new Oak Relay White Room 
to assure performance to these rigid specifications. 
For complete specifications, contact your local Oak 
sales representative. 


ROTARY AND PUSHBUTTON SWITCHES e TELEVISION AND FM TUNERS — = 


Practical Products for Creative Engineering 


AMBIENT TEMPERATURES: —55°C to +100°C, 

operating; —65°C to +100°C, storage 

VIBRATION: 5 to 500 cps, 10G, per Method 204, 
MIL-STD-202A 

SHOCK: 15 G for 11+1 millisec 

ALTITUDE: 50,000 ft. per Method 105, MIL-STD- 
202A 

CORROSION: 50-hr salt spray per Method 101A, 
MIL-STD-202A 

HUMIDITY: Method 196, MIL-STD-202A 

CONTACT RATING: 1 ma max, 35 VDC 

BOUNCE: 100 microseconds max 

NOISE: Less than 100 microvolts, peak-to-peak, when 
tested according to EIA Standards Proposal No. 701 


Creative Engineering * Quality Components 


OAK MANUFACTURING CO. 


CRYSTAL LAKE, ILLINOIS + Telephone: Crystal Lake, 459-5000 


Plants in Crystal Lake, Illinois * Elkhorn, Wisconsin 
SUBSIDIARIES: OAK ELECTRONICS CORPORATION, Culver City, Calif, e MCCOY ELECTRONICS CO., Mt. Holly Springs, Pa. 


VIBRATORS 


APPLIANCE CONTROLS »* ROTARY SOLENOIDS * CHOPPERS * CONTROL ASSEMBLIES 
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The First Major 
Variable Resistor 


In load life, freedom from 


resistance change under mechanical 
wear and aging, Stackpole Controls 
with new STABILITE* Elements 
surpass any general purpose 
variable resistors produced since 
the early days of radio! 


By achieving far greater variable resistor 
stability—at no increase in cost—the new 
Stackpole STABILITE elements provide 
greater circuit design freedom while 
assuring maximum dependability for the 
equipment in which they are used. 


Available in all Stackpole Control 


*Trademark, Stackpole Carbon Co. 
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Advance in 


STABILITY in Years 


types, STABILITE elements handle higher 
loads with an absolute minimum of derat- 
ing. And they maintain their tolerance 
through years of hard use! 

STABILITE elements result from entirely 
new techniques in applying carbon dis- 
persions to a specially-developed base 
material. The accompanying data tells its 
own story of truly remarkable perform- 
ance under pertinent conditions of 
normal use. 

For complete details and engineering 
samples, call your local Stackpole sales 
engineer or write on company letterhead 
to: Electronic Components Division, 
Stackpole Carbon Company, St. Marys, 


Pennsylvania. 


STACKPOLE 


VARIABLE 
composition 
RESISTORS 


Fixed Composition Resistors * Slide & Snap Switches * Ceramag® 


Ferrite Cores Fixed Composition Capacitors Ceramagnet® 


Ceramic Magnets «+ Electrical Contacts * Brushes for all Rotating 
Electrical Equipment . Graphite Bearings, Seal Rings, Anodes 


Hundreds of Related Carbon & Graphite Products 
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e Compare this performance 
with any controls you've 
ever used before! 


PERFORMANCE TEST 
LOAD LIFE @ 25°C, 1000 hours 


HOO Volts Car ach tee teres % to 1 watt } depending 
VANOMNNHals, saeonacagac Y watt, Min.{ on value. 
LOAD LIFE @ 70°C, 1000 hours 
5OOWolts "dco. eee eee Yo to % watt | depending 
TARO OL ation como ue ¥) watt, Min. { on value. 
SHEGReL IE Baissea sete scare Unlimited 
NOIS Eppes tetelovanclasewiccrarice /= 3 to 8 millivolts, values 
below 500,000 ohms. 


8 to 12 millivolts, values 
above 500,000 ohms. 
Average Percent Resistance Change 


ZERO LOAD @ 100°C for 1000 hours 
+4%, values to 100k; +2%, values above 100k. 


VOLTAGE COEFFICIENT 
Less than +0.01% per volt. (+0.005% per volt, avg.) 


TEMPERATURE CHARACTERISTIC 
+3% from 20°C to 105°C 


HUMIDITY: 95% RH @ 40°C for 240 hours 
+4% to +5%, values to 250k; +6% to +9%, values 
above 250k. 


MECHANICAL LIFE: 25,000 cycles....Less than +4% 


Control “Mechanics” Have Been 
Improved Too! 


@ New rear bearings assure wobble-free shaft 
operation. 


@ 70% less backlash on “ordinary” tandem controls. 
Zero backlash on tandems for stereo. 


@ Close-tracking or matched element controls available 
for stereo. 


@ Full line of switches for most types—rotary, push- 
push, pull-push. 


@ Built-in solder flux guards on switches of miniature, 
54” diameter types. 
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How do you select 
a soldering iron? 


...by wattage or delivered heat? 


The wattage of an uncontrolled iron is no 
indication of delivered heat. Tip tem- 
perature varies under load from too hot 
to too cool. Sound connections require 
proper soldering temperature within a 
controlled range. With a high wattage 
iron that sags into the proper range, you 
pay an unnecessary premium and risk 
damage from too high heat. 


A Weller Magnastat iron is temperature 
controlled at the tip. Efficient soldering 
temperature is maintained continuously 
by a thermo-magnetic sensing device. 
The iron never overheats . . . saves cur- 
rent when idling . . . and holds within 
+3% variance of the specified tempera- 
ture. Interchangeable tips provide either 
750, 700 or 600°F. temperatures. 


...by the pound or for operator efficiency? 


With only half the weight, a Weller 
Magnastat iron does the work of an un- 
© controlled iron of much higher wattage. 
A 55 watt Magnastat iron weighs only 
3 ounces. Operator efficiency is also aided 
by a delicate balance and constantly 
cool handle. 


MAGNASTAT 


temperature controlled 
soldering irons 
MODEL Tc-552. 55 watts, for heat-sensitive soldering $900 


MODEL Tc-602. 75 watts, for medium soldering $1 ote 


MODEL TC-1202. 120 watts, for heavy soldering 1 


Prices shown are for Magnastat Iron with tip and 2-wire 
cord. 3-wire cords available. Over 50 tip styles available 
in 3 temperature ranges. 


SEND FOR NEW BULLETIN ON MAGNASTAT IRONS 


WELLER ELECTRIC CORP. "Cicer pa 
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Ballistic Camera 
Synchronization System 


A Ballistic Camera Synchroniza- 
tion System designed cooperatively 
with the Ballistic Research Labora- 
tories and developed and manufac- 
tured by the Electronic Engineer- 
ing Co. of California, Santa Ana, 
Calif., has been formally accepted 
by BRL, Aberdeen Proving Ground, 
Md. Tests on the system were con- 
ducted cooperatively with NASA 
and Army Ballistic Missile Agency 
at the Cape Canaveral Firing 
Range. The system is capable of 
synchronizing Ballistic Cameras 
with rotating shutters to within 
0.1 msec. Cameras for tracking 
space vehicles or capsules may be 
located as much as 200 miles apart 
and still retain this accuracy. 


Communication System 
Links Computers 


A 68-mile long telephone cable 
and microwave network now links 
the IBM data processing facilities 
in NYC and Poughkeepsie, N. Y. 

Specially - developed IBM 1945 
magnetic tape transmission units 
send information between the two 
points in either direction or both 
ways simultaneously, at a rate of 
15,000 characters per second. 

The new 1945 unit can send and 
receive as fast as IBM computers 
read and write magnetic tape, a 
rate ranging up to 62,500 charac- 


oo 


Communication system utilizes an IBM 1945 
magnetic tape transmission unit (left) at 
each location, telephone cable and a Bell 
System microwave network. 


ters/second. Such speed will allow 
a large company or organization to 
distribute various jobs among its 
multiple computer facilities with- 
out regard to physical distance. 

Programmers at either end of 
the link can test and revise their 
programs on computers at the other 
location by transmitting the appro- 
priate data there and receiving 
back processed results for evalua- 
tion. Output is in the form of 
punched cards, magnetic tape or 
printed copy. 
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In all phases of planning for high-alumina 
ceramic-to-metal seals you can rely on Alite for the 
— “know-how” and “do-how” required to produce highest 
N © quality for critical applications. 


i From design to finished part, every manufacturing step 
= — including formulating, firing, metalizing and 

. testing — is handled within our own plant and 
carefully supervised to assure strict adherence to 
specifications, utmost uniformity and reliability. 


INSIDE LOOK AT ALITE— 


ALITE’ HIGH ALUMINA 4 ¥ . : : 
eter == Write today for Bulletin ™ To simplify design problems and speed delivery, 
A-40R—Full technical dat py : : 
Soha Pareaete . Alite terminals, feed-throughs and cable end seals are 
on standard and special ; 
Alite ceramic-to-metal [™ available in over 100 standard sizes. 


seals. 


ALITE pivision U. S. ST y 
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PUT 


HIGH CONDUCTANCE, 2 NSEC SWITCHING, LOW LEAKAGE CURRENT 


PB bee ELECTRICAL CHARACTERISTICS AT 25°C 


F seostens, SSIENS Breakdown Voltage at Ip=5 Ua B 75 volts m 
Forward Voltage at |-=50 ma V 1 volt max. 
Reverse Current at Vp= —50 volts | 05 ua m 
everse Current (150°C) at 

Vp=—50 volts Ip 50 Ua max. 
Reverse R y Time, |.= 

10 ma, |.=10 ma t 4 nsec. max. 
Reverse Recovery Time, |; 

10 ma, V,= a ,R= 1000 t 2 nsec. max. 

(g 2 pfm 


Capacitance at Vp=0 volts 


FOR FAST DELIVERY OF PEP DIODES AT FACTORY- LOW PRICES 
CALL YOUR G-E SEMICONDUCTOR DISTRIBUTOR 
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Fused hemisphere front contact 
provides unusually good mechanical 
protection against shock and vibration. 
There are no loose parts to cause 
intermittent operation. 


General Electric’s new PEP silicon diodes bring you a unique 
design combination that can add important assurances of 
performance and reliability in your high speed switching 
circuits. 


Gaseous planar diffused junction means high breakdown 
voltage with low capacitance. 


Thin epitaxial layer on low resistivity substrate gives 
negligible body drop and increased uniformity from diode 
to diode. 


Surface passivation is applied before the junction is 
formed for maximum protection against contamination. : 


In addition to ultra-fast switching speed, your designs 
benefit from a 5-to-1 improvement in conductance over 
presently available units. All General Electric diodes are aged 
at 200°C for a minimum of 60 hours. A life test of 1000 hours 
(50 volt reverse bias at 150°C) is made on a sample from each 
lot before lot shipment is allowed. This is a more severe test 
than the usual high temperature storage test without applied 
voltage. Other restrictive tests performed on a sample from 
each lot are: oven storage, temperature cycling, room 
temperature storage, moisture resistance, solderability and 
lead fatigue. Criteria for lot acceptability are: stability of 
forward voltage, breakdown voltage and reverse current. 


Put PEP in your designs with General Electric High 
Speed Diodes. For complete technical information call your 
Semiconductor Products District Sales Manager, or write 
Semiconductor Products Department, Section 13K109, 
General Electric Company, Electronics Park, Syracuse, New 
York. In Canada: Canadian General Electric, 189 Dufferin 
Street, Toronto, Ont. Export: International General Electric, 
150 BE. 42nd St., New York 17, N. Y. 


CHARACTERISTIC (25°C) 


SIGNAL DIODE TYPE SD 150 


“TYPICAL REVERSE CURRENT 
VS. TEMPERATURE 


TYPICAL FORWARD VOLTAGE || TYPICAL REVERSE CURRENT 1—] 
CHARACTERISTIC Fal 
SIGNAL DIODE TYPE SD 150 4) | | 


dl 
SASS | 
Lf 
7S 


Ip NORMALIZED TO 25°C 


ELECTRONIC INDUSTRIES - 


‘ 


0 40 0 80 10 
REVERSE VOLTAGE-Vde 


GENERAL @@ ELECTRIC 
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HOT ENOUGH TO LIGHT A MATCH— 


STILL A STABLE 
RESISTOR 


A hot resistor can be trou- 
ble. But even at 150°C, 
Weston Vamistors are the 
most stable metal film re- 
sistors produced. Weston’s 
unique process for inter- 
nally deposited film pro- 
tects against contamina- 
tion and physical shock. ce 

Test results to date under MIL-R-10509D show a reliability 
probability of: 98.78% for temperature coefficient (—55°C); 
98.99% for temperature coefficient (+165°C); 99.99% for 
short-time overload; 99.48% for moisture cycle; and 99.28% 
for load life. The Vamistor meets all MIL specs. 


PREMIUM QUALITY AT NO EXTRA COST 


1. HIGHEST WATTAGE DISSIPATION ... you get VW -watt ratings 
in %-watt size units at 125°C. 


2. LOWEST NOISE ...—30 dbm average at 0.032,v/v. (—50 dbm 
at 0.0032 yv/v upon request). 
3. HIGHEST RANGES . . . 50% greater voltage and resistance 


ratings than any other type of metal film resistor. 

4. SUPERIOR FREQUENCY RESPONSE... negligible impedance 
from DC to over 100 Mc. 

5. and HIGHEST STABILITY. 


Free evaluation samples and applications assistance available 
through Weston field representatives. Write today for technical 
information and life test data. 


==, 
DAYSTROM s INCORPORATED 


WESTON INSTRUMENTS DIVISION 
NEWARK 12, NEW JERSEY 


“Reliability by.“ Design 


Tele-Tips 


THE RELIABILITY STANDARD 
for space, according to Aerojet 
General Corp.’s scientists will be 
fifty years. Orbiting satellite 
equipment will be expected to 
function continuously for that pe- 
riod without defect. 


A JERK, by any other name—is 
still “a vector that specifies the 
time rate of change of the accel- 
eration; jerk is the third deriva- 
tive of the displacement with re- 
spect to time.” (According to the 
American Standard Acoustical 
Terminology—S1.1-1960.) 


FIRST ISOTOPE - POWERED au- 
tomatic weather station will soon 
go into operation in the Canadian 
Arctic, fulfilling a long time 
dream of weather men around the 
world. Power to operate the sta- 
tion will be provided by an iso- 
tope of strontium-90. Station and 
power source are housed in a cyl- 
indrical insulated container ap- 
proximately 8 ft. long. 


UNIQUE TRAFFIC CONTROL 
system developed by General Mo- 
tors Research Laboratories has a 
series of lighted speed signs that 
tell the motorist to speed up or 
slow down in order to arrive at 
the next traffic signal while it is 
green. The motorist entering the 
system at either end need only 
obey the lighted speed signals 
which vary from 25 to 45 miles per 
hour. 


MORE SOLAR ENERGY research 
has been urged on the Government 
by Senator Hubert H. Humphrey 
(D., Minn.). Humphrey empha- 
sizes “the tremendous potential of 
solar power devices to our Na- 
tion’s program overseas.” One of 
the items that Humphrey has in 
mind is a solar power device 
known as “the Community Listen- 
ing Center” developed by Hoffman 
Electronics. This solar powered 
device is a small radio and ampli- 
fier which could be dropped into 
remote areas. The International 
Cooperation Administration has 
purchased four of the units for 
experimental uses in villages in 
Paraguay, India, Afghanistan, and 
Pakistan. 
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a ll La eae 
 Tele-Tips 


“TRUE-MOTION” RADAR that 
duplicates the navigation scene as 
it appears from the ship’s pilot 
house and eliminates most of the 
prodding required of conventional 
radar is now being turned out by 
RCA. The new type radar pro- 
vides the ship’s navigator with a 
forward view picture of his own 
vessel moving “up” on the radar 
screen. The nuclear powered “N, 
S. Sylvana” will get the first set. 


CAMPUS RECRUITERS often re- 
ject the student with the liberal 
arts background, avoid the non- 
conformist, mislead the student 
about work requirements and don’t 
know the future manpower needs 
of their own companies, charges 
George S. Odiorne of the Univer- 
sity of Michigan. “Particularly 
lamentable,” he says, “is that 
while lip service is paid by senior 
company officers to the idea of hir- 
ing liberally educated men, it is the 
professionally trained person who 
gets the most attractive job offers. 
And this has a tangible effect on 
the student’s emphasis on the 
more academic subjects, espe- 
cially in the classics, literature, 
and the arts courses.” 


THE PATENT OFFICE last 
month granted its 3,000,000-th pat- 
ent; this one issued to Dr. Ken- 
neth R. Eldridge, a staff scientist 
of Stanford Research Institute. 
The patent is assigned to GE’s 
Computer Dept., Phoenix, Ariz. 
The invention covered a magnetic 
reading device, developed for the 
Bank of America’s electronic data 
system for processing bank checks 
at a speed of 750 per minute. 


FALLOUT from the Russian at- 
mospheric tests is being closely 
watched here. The Weather Bu- 
reau is keeping a close eye on the 
high altitude winds that are 
spreading the radio active debris 
from the Russian tests around the 
world. Wind is only one of the 
factors; the others are the season 
of the year when the blast occurs, 
the altitude to which radioactive 
debris is carried, and the latitude 
of the earth at which the test is 
conducted. 


_ 
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-RADIO 2: 
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HOUSING: ceramic 
DIELECTRIC: vacuum 


NEW 


RESULT: Better vibration 


performance e Greater 


CERAMIC 
VACUUM shock resistance e Higher 
CAPACITORS | sz" ons" 


Jennings Vacuum Capacitors already have the unmatched advantage of 
19 years of production experience behind them. Now to the proven adyan- 
tages of a high vacuum dielectric we’ve added a high strength ceramic 
envelope for applications that: require higher shock, vibration, and current 
ratings. The lower loss ceramic permits operation at much higher frequencies 
and temperature levels. High strength ceramic also minimizes problems of 
physical damage. New design makes mounting easier since the new units 
are standardized with respect to their mounting rings. 


As an example of their capabilities, note the ratings achieved by our 
ceramic vacuum type CFDB 320 mmfd fixed capacitor. 


Size: 238” x 236” 

Peak Test Voltage (60 cycle): 15 kv 

Continuous current —65°C rise: 65 amps @ 12 kv 
(4 mc) —100°C rise: 75 amps @ 14 ky 
Vibration: 30G to 2,000 cps 

Shock: 75G 11 msec. 

Capacitance change —65°C to +125°C: 15 ppm. 


We will be pleased to send further details about these new capacitors at your request 


rj 
RELIABILITY MEANS VACUUM / VACUUM MEANS Pennings 


JENNINGS RADIO MFG. CORP.,970 McLAUGHLIN AVE., SAN JOSE 8, CALIF., PHONE CYpress 2-4025 
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Bendix: Craftsmanship at work for you 


AVAILABLE TYPES 
Solenoid Focused 


Type TWO-88 with frequency range of 30Gcto 40 Gc 
Type TWO-75 with frequency range of 40 Gcto 50 Gc 
Type TWO-67 with frequency range of 49 Gcto 59 Gc 
Type TWO-82 with frequency range of 50Gcto 60 Gc 
Type TWO-66 with frequency range of 61 Gcto 71 Gc 
Type TWO-83 with frequency range of 65Gcto 75 Gc 
Type TWO-85 with frequency range of 70 Gcto 85 Gc 
Type TWO-87 with frequency range of 85 Gc to 100 Gc 
Type TWO-90 with frequency range of 100 Gc to 120 Gc 
Type TWO-93 with frequency range of 120 Gc to 140 Gc 


Available now permanent magnet focused type TWO-89 
with frequency range up to 180 Gc 


LARGEST LINE OF MILLIMETER WAVE LENGTH BWO Bendix® BWO tubes 


for higher frequency transmission. These Backward-Wave Oscillator Tubes 
—exclusive with Bendix—generate microwave energy over the largest 
continuous frequency range. Ideal for advanced multichannel telephone 
and television systems, microwave spectroscopy, high definition short range 
radar, highly directive communications, and many other applications 
needing low power, voltage-tuned millimeter wave length radio frequency 
energy. Write today for complete information. Electron Tube Products, 
The Bendix Corporation, Eatontown, New Jersey. 


ELECTRICAL DATA MECHANICAL DATA 
Frequency Range................. 30 Gc-180 Gc (see specific type) Output. Flangewian sean Special adapter to RG-98/U (50-75 Gc) 
Anode Voltare te .cnes cab intas ok sadaitpe ogee 1000-4000 volts Maximum Diameters. casegt t Seay ae eee oak ie een 0.625" 
Power Output .Up to 20 mw average (depending on frequency) Length... 65 oc seuk cquwledd daatee alae gb eels Seabee ac oe eran 8” 
Beam Curent. ccrsiste cick nten(speneleln ole laysie yee ies ne ee 10 MA Mounting Position sscc is.. 2 sypva-:ajers 5,2 sates ee eee ee Any 
Magnetic Field. nn 2.505 screw es wepietieoeeie ere yaaa 2000 gauss Weighttsaoy icaw chad os edule s can delete dttem cack arene teen 5 oz.* 
Floater, Voltages isi cccscccscitiewae a clelse sida aise hiceianaels aun 6.3 +10% *Without magnet (tube only). Magnets are available. 


Red Bank Division 9-47-74 


CORPORATION 
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Tunable-X Band Filters 


MAXIMUM REJECTION @ LOW INSERTION LOSS 

@ DELIVERY FROM STOCK 

Now, Frequency Engineering Laboratories, world leader in 
microwave filter technology, introduces a new series of 
precision tunable bandpass filters covering the range of 7 
to 12.5 Gc—assembled and delivered from stock in two 
weeks or less! 


These filters feature a bandwidth of 8 to 12 mc at 3 db 

and 60 mc at 30 db with 2 db insertion loss... VSWR of 
1.5 max. at Fo...temperature stability of 3 cps/Mcs/°C maximum drift over 
wide temperature range...two direct-coupled TE,,;mode cylindrical cavities 
with single tuning control...counterdial and calibration chart or slotted shaft 
adjustment. Price: $398.00 each (less quantity discount). 
Frequency Engineering Laboratories’ 14 years of experience in the development 
and production of high performance microwave filters is available to you without 
obligation. Look into our capabilities for special preselectors with balanced mixer 
as well as low bandpass and band rejection filters for both high and low power 
applications. Write for Bulletin P-26102 or send specific bandwidth and other 
requirements to Department KF. 


FREQUENCY ENGINEERING 


LABORATORIES .-.----- formerly FREQUENCY STANDARDS 


A “DIVISION OF “HARVARD INDUSTRIES ENC: 
BOX 504 - ASBURY PARK, N. J. » PROSPECT 4-0500 


Center for new ideas in microwave technology — Discriminators, Antenna Couplers, Diplexers, 
Wavemeters, Reference Cavities, Signal Sources, Directional Couplers, Antennas, Cavities 
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Look to Westinghouse for Silicon Power Transistors 


2N2109 


with lowest saturation resistance 


* 
LSR = 037 Lowest saturation resistance ratings in the in- 
° dustry enable design engineers to obtain three- 
fold increases in power-handling capability. Now—with these higher per- 


formance specifications you can replace germanium units and gain the 
silicon power transistor advantages of reduced heat sink size. . . higher 


allowable ambient . . . improved control range . . . and upgraded reli- 


ability in almost all circuits. 


2N1809-2N2109 series. New 30-amp 
“Rock-Top” transistors . . . world’s 
most powerful! With 30-amp, 200-volt, 
250-watt ratings these newest Westing- 
house series 2N1809 and 2N2109 tran- 
sistors are designed to meet the most 
exacting high power applications. Ger- 
manium-level saturation resistance 
(.037 ohms), and freedom from sec- 
ondary breakdown mean highest effi- 
ciency and operating reliability. 


WX118 series. World’s highest gain 
power transistors provide current 
gain of 400 at 10 amps! New West- 
inghouse Type WX118 high-gain silicon 
transistors simplify circuitry, increase 
reliability, reduce cost of assembly. 
They're ideal for application in high 
power, high efficiency regulators, in- 
verters and switching circuits. Satura- 
tion resistance is only 0.22 ohms. 


2N1015-2N1016 series. Highest re- 
liability from production-proved 150 
watt designs. Get maximum circuit re- 
liability at no extra cost by specifying 
the Westinghouse 2N1015-2N1016 se- 
ries. These popular transistors have 


eo ee ea 
2N1809-2N2109 series 
2N1015-2N1016 series 30-200V 
WX118 series 50-150V 


Typical 
Ree (SAT) 


Vee 
50-200V 


*Lowest Saturation Resistance 


been field-proven in thousands of oper- 
ating equipments. They can replace 
lower rated transistors (2N1489- 
2N1490, 2N1069-2N1070, 2N389 and 
others), and give you up to twice-the- 
power derating margin. In addition to 
the exclusive rating characteristics of 
these transistors, you get greater as- 
surance of performance reliability from: 

e True voltage ratings. Westinghouse 
transistors can be operated continu- 
ously at their full published ratings 
into highly inductive loads. True Volt- 
age Ratings are verified by 100% 
Power Testing. 

e 100% Power Testing. Each Westing- 
house transistor is 100% Power Test- 
ed before leaving the plant. Tests are 
conducted over the full operating 
range—under all conditions of base 
bias and collector current at maxi- 
mum rated dissipation. 

For more information or technical as- 

sistance, see your nearest Westinghouse 

representative or write: Westinghouse 

Electric Corporation, Semiconductor 

Department, Youngwood, Penna. You 

can be sure... if it's Westinghouse. SC-1054 


For immediate “off-the-shelf” delivery, order from these Westinghouse Distributors: 


EASTERN 


ACK SEMICONDUCTOR, INC. 

Birmingham 5, Ala./FA 2-0588 
CAMERADIO Pittsburgh, Pa./EX 1-4000 
CRAMER ELECTRONICS, INC. _ Boston, Mass./CO 7-4700 


ELECTRONIC WHOLESALERS, INC. 
Melbourne, Florida/PA 3-1441 
GENERAL RADIO SUPPLY CO., INC. 
Camden, N.J./WO 4-8560 
GENESEE RADIO PTS. CO. Buffalo, N.Y./TR 3-9661 
KANN-ELLERT ELECTRONICS, INC. 
Baltimore, Md./TU 9-4242 
MILGRAY ELECTRONICS New York, N.Y./RE 2-4400 
RADIO & ELECTRONIC PTS. CORP. 
Cleveland, 0./UT 1-6060 
SCHWEBER ELECTRONICS Long Island, N.Y./Pi 6-6520 
Silver Spring, Md./JU 5-7023 


MIDWESTERN 


E.C.1. SEMICONDUCTORS, INC. 
Kansas City, Mo,/WE 1-0829 


ELECTRONIC COMPONENTS FOR INDUSTRY CO. 
St. Louis, Mo./WO 2-9916 
HALLMARK INSTRUMENTS CORP. 
Dallas, Texas/RI 7-8933 
INTER-STATE RADIO & SUPPLY CO. 
Denver 4, Colo./TA 5-8257 
LENERT CO. Houston, Texas/CA 4-2663 
MIDLAND SPECIALTY CO. El Paso, Texas/KE 3-9555 
Phoenix, Ariz./AL 8-8254 
Albuquerque, N.M./CH 7-0236 
RADIO DISTRIB. CO. Indianapolis, Ind./ME 7-5571 
SEMICONDUCTOR SPECIALISTS, INC. 
Chicago, HIl./NA 2-8860 
S. STERLING CO. Detroit, Mich./BR 3-2900 
UNITED RADIO, INC. Cincinnati, 0./MA 1-6530 


WESTERN 


ALMAC ELECTRONICS CORP. Seattle, Wash./PA 3-7310 
ELMAR ELECTRONICS Oakland, Cal./TE 4-3311 
HAMILTON ELECTRO SLS Los Angeles, Cal./BR 2-9154 

Palo Alto, Cal./DA 1-7541 
NEWARK ELECTRONICS CO. Inglewood, Cal./OR 4-8440 


Westinghouse 


New steels are 
born at 


Armco 


Cree 
ARMCO 


V 


a 
For Better & 
Electrical @ Sa! 
Apparatus © 


Armco Ni-Fe Alloys Give You 
Reliable Efficiency for 
Magnetic Control and Amplification 


Armco 48 Orthonik and 4-79 Ni offer advantages for wide range of 
electronic components. Now available in cost-reducing wider widths. 


For cores that require high permeability at low and moderate inductions, a 
rectangular hysteresis loop, and extremely low coercive force, these Armco 
Magnetic Alloys provide a useful range of product-improving properties. 
Armco 48 Orthonik—Very high B, to By ratio near saturation and high 
saturation induction permit design of efficient power components, amplifier 
and control devices. Available in thicknesses from 6 to 14 mils. 

Armco 4-79 Ni—Advantageous for computer circuits and high frequency 
amplifiers because of its extremely low coercive force, rapid flux change and 
relatively good temperature stability, Produced in thicknesses of 14, 14, 


and 14 mils. 


New Economical Widths 


These Armco Magnetic Alloys, in thicknesses of 14 mil and less, are now 
available in wider coils that mean added savings. Width of 14 mil coils is now 
314", and width of 14 and 1% mil material is increased to 3”. 

Write for complete information on Armco 48 Orthonik and Armco 4-79 Ni. 
Armco Division, Armco Steel Corporation, 3641 Curtis St., Middletown, Ohio. 


Armco Division 
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e 30 times | 
light output 


e improved image 
resolution 


Recording data on film 
with fiber optic CRT. 


one 


At Sylvania, the amazing phenomenon of optical fibers 
is revolutionizing resolution capabilities of cathode ray 
tubes. These tiny light pipes, transparent dielectric cylin- 
ders only 10 microns in diameter, conduct light from the 


phosphor screen to the outside surface of the CRT face. focus and with aluminized or nonaluminized P11 or P16 

This dramatic new technique completely eliminates par- SCTCEns,; 

_allax. Used in photo-recording applications, it eliminates Currently under development are fiber optic CRT’s 

lens requirements, enables direct photoprinting. capable of magnifying images and of coding signals by 

Now available for sampling are: 5” diameter CRT’s with “scrambling” light transmission. 

faceplates composed entirely of optical fibers or with a If your project calls for exceptionally high resolution in 

| .250” x 4.125” array of optical fibers for linear scanning; photo recording, flying spot scanning, mapping or recon- 

a rectangular 3” x 1/2” CRT featuring a .250” x 2.750” naissance systems, these extraordinary developments 
array of fiber optics. These remarkable tubes can be sup- deserve your careful examination. Ask your Sylvania 


plied with either electrostatic or magnetic deflection and Sales Engineer for complete information. 


3-Gun Spiral 
Accelerator 


for multiple tracking radar 


Sylvania SC-3090 is a high-precision instrument with a 
54%” square face. Its tri-gun structure is so accurately 
designed and aligned it provides a tracking error of less 
than .055” at any point on the tube face. Electrostatically 
deflected and focused, it offers high deflection sensitivity, 
high resolution and writing speed, minimal pattern dis- 
tortion. SC-3090 is available with aluminized screen and 
P19 phosphor. 


Single-gun Spiral Accelerators, 5BGP/T51, SBHP/T54, 
are available with a new brighter phosphor and “Bonded 
Shield” safety cap for increased image readability. Assem- 
bled on Sylvania-developed mounting jigs to exceptionally 
close tolerances, they provide superlative precision per- 
formance. 


Absolute Max. Ratings SC-3090 5BGP— 5BHP— _ Units 


Anode #3 Voltage 10,500 13,200 13,200 
Isolation Shield Voltage 3,500 2,300 2,300 
Deflection Plate Shield 

Voltage 2,300 
Anode #2 Voltage 3,500 2,200 2,200 
Anode #1 Voltage 1,750 880 880 


Low drain heater-cathode design 
for battery-powered applications... 


Now | in uh CRT —e 


Typical of continuing Sylvania advancements in the 
“state of the art” is the remarkably efficient heater- 
cathode assembly employed in Sylvania-3 BGP—, 3BMP-, 
SC-3016. With a rating of 1.5V @ 140mA, it consumes 
only 0.2 watts and enables battery life of 400 hours from 
a #6 dry cell operating up to 2 hours daily. Further, it 
possesses extremely low mass (0.05” dia., 0.011” thick), 
thereby enhancing resistance to shock and vibration, so 
vital for reliable, portable operation. Significantly, this 
unusual development is adaptable to virtually any exist- 
ing CRT design. 


Key 
Characteristics 3BGP— 


3BMP— SC-3016 Units 


Anode #3 Voltage 6600* Vde 
Anode #2 Voltage 2750* 2200* 2750* Vde 
Anode #1 Voltage 1100* 1500* 1100* Vde 
Face Dimension 142x3 3 1% Inches 
Over-All Length 9% 10 6 Inches 


*Absolute maximum ratings 


Low grid drive! Low current heater! 


Sylvania-10 ANP 
for radar display 


Sylvania-10ANP is ideally suited to compact radar equip- 
ment. Here’s why: small yoke for increased sensitivity, 
low grid voltage requirements and 300mA heater enable 
excellent performance from transistorized power sup- 
plies; further, it features small, 0.840” diameter neck, 
short over-all length of only 16” and 9-pin miniature base. 


Sylvania-LOANP offers magnetic deflection and focus, 
aluminized screen and a wide range of phosphors. Cur- 
rently under development at Sylvania are 5”, 7” and 12” 
versions of the 1OANP. 


If your design demands specialized cathode ray tubes, call on the high quality-quantity 
capabilities of Sylvania. For technical data on specific types, write Electronic Tubes 
Division, Sylvania Electric Products Inc., 1100 Main Street, Buffalo 9, New York. 


ny 


~ NEED : D 
~~ NOW: 


Radiation- Resistant 
Components! 


Few reliability studies hold such great import 
for national security as those investigating 
radiation effects on electronic components. 
Will, for example, electronic components with- 
stand continuous radiation from the reactor of 
a nuclear-powered craft? 


Intense radiation is known to have disastrous 
effects on solid-state performance. How, then, 
do you design for reliable, compact circuitry 
without imposing prohibitive weight penalties 
of massive shielding? 


One good way: design around radiation-resist- 
ant Sylvania Gold Brand Subminiature Vacuum 
Tubes. All Gold Brand Subminiature types are 
rated for steady state radiation resistance. 
Extensive testing prove them capable of with- 
standing 10*? neutrons/sq. cm./sec. dose rate 


for a total dosage of 10*® neutrons/sq. cm. 
Further, Gold Brand Subminiature Tubes toler- 
ate pulses of pure gamma radiation of approxi- 
mately 10° R./sec. Compare this with the 
gamma dose rate of 0.1 R./sec. absorbed % 
mile from a 20KT bomb—it’s well within the 
Operating capability of Gold Brand Submini- 
ature Tubes. 


Vacuum tubes are compatible not only with 
nuclear environments but extreme shock and 
excessive temperatures. Extended periods of 
storage, too, have little or no effect on vacuum 
tubes. Ask your Sylvania Sales Engineer for 
complete information on the many remarkable 
capabilities of electronic tubes. He can supply 
you with detailed documentation of Sylvania 
Gold Brand Subminiature Tube reliability. 


bright performance lights up sales 


when you design around... 


SYLVANIA CdS 


Photoconductors 


B- — 


Sylvania-8 100 is the first of a new family of Cadmium 
Sulfide photoconductive devices for industrial-com- 
mercial light-actuated control applications. Proven in 
self-adjusting TV brightness and contrast controls, 
Sylvania-8100 features two foot-candle resistance of 
5000 Ohms and a minimum dark resistance of 
200,000 Ohms. 

Sealed-in-glass techniques provide a moisture-resist- 
ant device, protect wafer, assure long, reliable life. 
Blue Dot Protection on light-sensitive wafer indicates 
device is vacuum-tight. If the unusual occurs and a 
leak develops, blue dot turns to pink . . . a special 
confidence feature on all Sylvania photoconductors. 


Hydrogen-Filled after thorough evacuation; improves 


Bee 


Sylvania-8100—Average Characterist 


| COLOR TEMPERATURE OF SOURCE = 287 


CURRENT (mA) 


CELL VOLTAGE 


dissipation characteristics, enhances stability and uni- 
formity. 


Automated Techniques provide excellent control of 
physical characteristics such as the configuration of 
electrodes on the CdS wafer, assure superior charac- 
teristics of uniformity. 


If your design area includes lighting, sorting, door 
controls, headlight dimmers, data processing, fire or 
smoke detection or similar work, contact your Sylvania 
Sales Engineer. He will give you complete information 
on this and other photoconductors under development 
at Sylvania. For technical data on Sylvania-8 100, write 
Electronic Tubes Division, Sylvania Electric Products 
Inc., 1100 Main St., Buffalo 9, N. Y. 


SY LVAN TAY 
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Letters 


to the 
Editor 


Engineers Salaries 


Editor, ELECTRONIC INDUSTRIES: 
I was surprised to read on Page 4 
of the August issue of ELECTRONIC 
INDUSTRIES that graduates in Electri- 
cal Engineering with an interest in 
electronics are receiving offers at the 
average of $490 per month with a 
high of $528 per month. Actually, 
the news item relating to this matter 
is somewhat garbled and it was ob- 
vious from the news item itself that 
these items cannot be taken at face 
value. Our engineering graduates 
this year are averaging $540 per 
month and this is in line with reports 
from other major schools of engineer- 
ing. 
George R. Town 
Dean 

GRT/fe 

Iowa State University 

of Science and Technology 

Ames, Iowa 


Dear Mr. Town: 

A combination of a typing error 
and the fact that the error was not 
detected before going into print ac- 
counts for the mistake. 

Bad: Starting with the second sen- 
tence, the item should have read: 

“Fifty CSPE graduates accepted 
offers from industry with an average 
of 610/mo., with a high of 900/mo. 
and a low of 525/mo. Seven gradu- 
ates accepted offers from Federal Gov- 
ernment installations at an average 
of 490/mo., with a high of 528/mo., 
(GS-7) and a low of 444/mo. (GS-5).” 
SR/alm 


What Price RELIABILITY? 


Editor, ELECTRONIC INDUSTRIES: 


I am currently working on a high 
reliability system for air borne equip- 
ment. Your article What Price Reli- 
ability, (September 1961) fully sum- 
marizes the major problems and dif- 
ficulties in this field. 

I feel this article is of great inter- 
est to this department. Please send 
me six (6) copies so that I can dis- 
tribute them to the other members of 
my group. 

Sherman Cheu 
Engineer 
Phileo Corporation 
Government and Industrial Division 
Western Development Laboratories 
3875 Fabian Way 
Palo Alto, Calif, 


Editor, ELECTRONIC INDUSTRIES: 


Having read and enjoyed your 
timely article, What Price Reli- 


(Continued on page 56) 
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The Instrument 
with the Tape-Slidewire! 


The NEW BH190 MULTI-RANGE 


digital VOLIM ETER 


for checking systems 
and components in 


GROUND SUPPORT 
FLIGHT DECK 
TELEMETRY 
TEST CELLS 


PORTABLE > ACCURACY 0.1% 


The BH190 Portable D.C. Voltmeter 
is a digital indicating instrument with 
accuracy previously available only 
in laboratory equipment. The unit is 
a continuous null balance slide-wire 
potentiometer with a simple and 
direct analog-to-digital conversion 
system, 


it is completely self-contained...includ- 
ing power supply, servo unit, slidewire 
and amplifier. Weighs less than 10 Ibs. 


Transistorized, it requires no warm-up 


time! Operates from 115 volts, 60 or 
400 cycles, 20 VA. as specified. 


CALIBRATION-—The instrument is 
available with a maximum of four 
ranges. Ranges increase by a factor of 
10. The minimum range is zero to .020 
v.d.c.; maximum range is zero to 10,000 
v.d.c. For example: 0—.0500; 
0—.5000; 0O—5.000; 0O—50.00. 


Produced by the makers of JETCAL® 
jet engine Analyzer...in worldwide 
military and airline use. 


Full information is available for the asking! 


_ HOWELL INSTRUMENTS, INC. 


FORMERLY B&H INSTRUMENT CO., INC, 
3479 WEST VICKERY BLVD. * FORT WORTH 7, TEXAS 


Sales-Engineering Offices: 
ATLANTA, GA., COMPTON, CAL., DAYTON, OHIO, VALLEY STREAM, L.I., N.Y¥., WICHITA, KAN, 


TORONTO, ONT. (George Kelk Ltd.) MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Ltd.) 
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NEW Stewart permanent-magnet-focused BWOs 
POLL 


From the industry’s only manufacturer devoted predominantly 
to backward-wave oscillator technology, the tubes described 
below represent a major advance in design. Focused by integral 
permanent magnets, they eliminate the need for solenoids and 
their associated power supplies, and provide a significant saving 
in space. They do not require forced-air cooling. 


The Stewart trade-mark on these new X-band tubes carries with 
it the same implications of sustained high levels of performance 
and stability expected of all Stewart tubes. Typical life of 
Stewart BWOs is 5000 operating hours without loss of performance. 


Inquiries are invited on the tube types described here, and on 
other standard and special BWOs in frequency ranges from 1 
through 40 Gc. PM focused tubes for other bands are in process 
of development. 


TYPE SE 201 SE 202 
Frequency range and 7.0-12.4 Gc, 10 mw 8.2-12.4 Gc, 10 mw 
minimum power output 8.2-12.4 Gc, 20 mw 

Maximum tuning voltage 2000 v 1500 v 
Cathode current 4-7 ma 4-7 ma 

Grid cutoff voltage —15V —15¥ 
Power Variation, Max. p-p 6 db 3 db 
Weight, Max. 11 Ibs. 11 Ibs. 


STE waAakr'T 


STEWART ENGINEERING COMPANY 
Santa Cruz 9, California 
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to the 
Editor 
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ability? in the September 1961 issue 
of ELECTRONIC INDUSTRIES, I would 
appreciate twelve (12) reprints for 
distribution within Ryan Electronics. 
Advance thanks for your coopera- 

tion. 

D. M. Paff 

Reliability Engineering 
Ryan Electronics 
Div. Ryan Aeronautical Co. 
San Diego 12, Calif. 


Editor, ELECTRONIC INDUSTRIES: 


I would like to request reprints of 
two fine articles in your September 
1961 issue. The articles are: Check- 
list for Marketing a New Product 
and What Price Reliability. 
George A. Needham 
Mer. of Administration 
Integrated Circuits 

Motorola, Inc. 

5005 East McDowell 

Phoenix, Arizona 


Editor, ELECTRONIC INDUSTRIES: 


Would you please forward five re-— 
prints of the article entitled What 
Price Reliability? which appeared in 
the September 1961 issue of ELEC-_ 
TRONIC INDUSTRIES. 

H. J. Rounds, Jr. 
Executive Vice President 
Benson-Lehner Corp. | 
1860 Franklin St. 
Santa Monica, Calif, 


Editor, ELECTRONIC INDUSTRIES: 

Our Reliability Engineering group 
would appreciate receiving, if possi- 
ble, six reprints of the article What 
Price Reliability by John E. Hickey, 
Jr. The article appeared in the Sep- 
tember 1961 edition of ELECTRONIC 
INDUSTRIES. 

D. G. De Jong 
Reliability Engineering 
The Hallicrafters Co. 
5th and Kostner Avenues 
Chicago 24, Illinois 


Editor, ELECTRONIC INDUSTRIES: 


Please send to the writer a reprint 
of the article, What Price Reliability? 
which appeared in the September is- 
sue of ELECTRONIC INDUSTRIES. 
Quote, please, the cost of reprints 
of this article in quantities 2-100 
copies. 
T. E. Tucker, Design Engineer 
Tantalytic Foil Capacitor 
Engineering 

General Electric Co. 

Capacitor Department 

Irmo, South Carolina 


(Continued on page 60) 
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Under any circumstance...placed under continuous load, 
or held “in reserve” for months. . . operating under severe 
environmental conditions of shock, vibration, or humidity 
. .. Dale precision resistors retain their stability. 


Stability is inherent in Dale resistors because it has been 
firmly infixed by design and methods of manufacture 

. . methods which have reached new levels of achieve- 
ment as the result of Dale’s super-high reliability develop- 
ment program. 


SPECIAL PROBLEMS? Let us help you with your re- 
quirements for special resistance products. We make 
modifications of standard products, resistor networks, 
matched pairs, etc. Send us your specs. 

PROMPT DELIVERY: Whether your need is for a 
short “test run” or a large production release, Dale offers 
prompt service, direct from the factory and through a 
widespread network of distributors. 


DALE ELECTRONICS, INC. 


1304 28th Ave., Columbus, Nebr, U.S.A. 
A subsidiary of HATHAWAY INSTRUMENTS, INC. 


NSTRUMENTS 
INC. 
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TYPE MF Resistors 


METAL FILM © MOLDED © PRECISION 


These new resistors combine the 
advantages of Dale molding tech- 
niques with advanced high vacuum 
evaporated metal film procedures 
to provide the best characteristics 
of wire wound resistors, while re- 
taining miniature size. Inherently 
good R.F. characteristics and low 
noise levels. 


@ RATED AT 1% watt, 14 watt, 14 watt, 
1 watt, 2 watts 


@ RESISTANCE RANGE from 100 ohms to 
4 megohms, depending on type 


@ TOLERANCE + 1% 


@ TEMPERATURE COEFFICIENT + 50 
and + 100 P.P.M. 


@ FULL POWER to 125° C. 


@ COMPLETELY INSULATED; complete pro- 
tection against moisture and salt spray 


Write for Bulletin R 43 and 
handy cross reference file card 
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STEPPING 


SWITCHES = &F 


A full line of capacities from — 
10 to 52 points. Capable of 
millions of steps without ad= 
justment. 


ast “Off-The-Shelf’’ delivery 


Overnight delivery 
on many items 
_at factory prices 


When standard CLARE relays or switches meet 
your needs, distributor service saves you time, 
costs you no more. 


Top quality 
—the same fine design and long life you getin 
CLARE custom-built relays and switches. 


Easy purchasing 


—you can order CLARE relays at the same time you 
purchase other components... have them 
delivered together. 


Engineering assistance 
—always available from CLARE field engineers who. 
work in close cooperation with CLARE distributors. 


- 


(right) showing mercury-wetted switch cap 
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NOW AVAILABLE 
...mercury-wetted contact relay modules 
for mounting on your own printed circuit board 


Type HGM relay module (left) with cut-awa 


sule and coil potted in data ) 


or the HGS, super-fast an 


Each module contains the C 
wetted contact switch capsu < 
continually wetted by capilla 


never wear out. 


TYPE J RELAY | SEALED CONTACT 


[ REED RELAY 


A compact telephone type 

relay of unequaled long life 

and superior performance. 
mounting versatility. 


of top-quality Cl 


PACIFIC COAS? 


1. Puget Electro Products 
5319 Fourth Ave., South 
Seattle 8, Washington 
Tel: Parkway 5-9700 


2. Bell Electronic Corporation 
4070 O’Brien Drive 
Menlo Park, California 
Tel; Davenport 3-9431 


_ 2, Bell Electronic Corporation 
 - 306 E. Alondra 

Gardena, California 

Tel: Faculty 1-5802 


_ 2. Bell Electronic Corporation 
- $072 Engineers Road 

San Diego 12, California 

Tel: Browning 8-4350 


SOUTHWEST 


3. Radio Specialties Co., Inc, 

: 6323 Acoma Road, S.E. 
Albuquerque, New Mexico 
Tel. Amherst 8-3901 


§. Harrison Equipment Co.,, Inc. 
1422 San Jacinto St. 
P.O. Box 1505 
; Houston 1, Texas 
3. Radio Specialties Co., Inc. Tel: Capitol 4-9131 
209 Penn Avenue 
Alamogordo, New Mexico 
Tel: Hemlock 7-0370 


6. Engineering Supply Co. 
1124 East Fourth Street 

- Tulsa 20, Oklahoma 

_ 4. Engineering Supply Co. Tel: Luther 3-8121 

___- 6000 Denton Drive 

Dailas 35, Texas 

Tel: Fleetwood 7-6121 


C. P. Clare & Co., 3101 Pratt Bivd., 
Chicago 45, Illinois. 

Cable Address: CLARELAY 

In Canada: C. P. Clare Canada Limited 

840 Caledonia Road, Toronto 19, Ontario. 

: In Europe: Europelec, 
les Clayes-sous-Bois (S.et O.), France. 


A highly reliable switching 
device for single or multiple 
circuit control...wide 


MERCURY-WETTED 
CONTACT RELAY 


Single or multiple switch 
capsules potted in steel con- 
tainer. Gives billions of oper- 
ations with no maintenance. 


A crystal can relay with un- 
usual flexibility and a variety 
of mounting styles. 


are relays 
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From these distributors 


EAST 


7. R & D Supply, inc. 
1492 Highland Ave. 
Needham 92, Mass. 
Tel: Hillcrest 4-4500 


8. Avnet Electronics Corp. 
70 State Street : 
Westbury, L.1., New York © 
Tel: Edgewood 3-5800 


9. Electronic Wholesalers, Inc. 
1301 Hibiscus Boulevard 
P. QO. Drawer 1655 
Melbourne, Florida 
Tel: PA 3-1441 


9. Electronic Wholesalers, Inc. 
9390 N.W. 27th Ave. 
Miami 47, Florida 
Tel: Oxford 6-1620 


CENTRAL 
10. Relay Sales, Inc. 12. Pioneer Electronics Supply Co. 
P. O. Box 186 5403 Prospect Avenue 
West Chicago, Illinois Cleveland 3, Ohio 
Tel: 231-1100 Tel: 432-0010 


M G Electronics & Equip. Co, 
201-3 South 18th Street 
Birmingham 3, Alabama 

Tel: FA 2-0449 


11. Srepco, Inc. 13. 
314 Leo Street 
Dayton 4, Ohio 


Tel: Baldwin 6-2546 


C.P CLARE & CO. 


Relays and related contro/ components — 


The directional couplers illustrated are 
representative of the complete line of 
standard couplers designed and manu- 
factured by Waveline. These precision 
microwave instruments cover the fre- 
quency range of 2.60 to 40.0 KMC in a 
number of basic design configurations, 
such as: cross-guide, narrow-wall, and 
precision broad-wall couplers. All models 
are available with standard values of 
coupling and are manufactured of rugged 
brass construction with silver plating and 
baked enamel finish. 

Your attention is invited to the many 
special couplers designed and manu- 
factured by Waveline for system applica- 
tions. These devices have been produced 
in a variety of complex configurations 
utilizing Waveline’s engineering skills and 
advanced technique of aluminum flux dip 
brazing. Our modern facilities are capa- 
ble of generating basic designs in the 
form of prototypes for evaluation, as well 
as, quantity production of established 
designs. 

We welcome your inquiry concerning 
standard couplers or your special coupler 
requirements covering design of proto- 
type and manufacture of production 
quantity. 

A six page illustrated brochure of 


Waveguide Directional Couplers is 
available on request. 


WALELINE 


CALDWELL, NEW JERSEY 


Phone: CApital 6-9100 
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Letters 


to the 
Editor 


(Continued from page 56) 


New Product Treatment 


Editor, ELECTRONIC INDUSTRIES: 


In the September issue of ELZc- 
TRONIC INDUSTRIES you included a 
product release on our new coaxial 
pill varactors. 

For the benefit of design engineers 
I used a photograph of models to 
show the configuration most ac- 
curately. The actual diodes were pic- 
tured next to a postage stamp for 
size. 

Someone on your staff took the 
time to identify the models as such 
on the photograph (see page 181) 
before you made your cut. It was a 
simple gesture but like the high edi- 
torial caliber of your magazine, the 
high caliber of your editing staff does 
not go unnoticed. 


Robert J. Allen 
Advertising and Public 
Relations Manager 


Microwave Associates 
Burlington, Massachusetts 


Many Thanks— 


Editor, ELECTRONIC INDUSTRIES: 


Electronic Industries for April 
1961 is a fine issue. In fact EI quality 
and utility has been climbing for a 
solid year. 

W. L. Anderson 
Research Specialist 
United States Air Force 
Box 530 
Devine, Texas 


New Skill—Writing! 


Editor, ELECTRONIC INDUSTRIES: 

I enjoyed reading the editorial 
Writing—Newest Engineering Skill, 
by Harry Baum, in the March 1961 
edition of ELECTRONIC INDUSTRIES, 
page 278 and 279. 

As Mr. Baum states, there are 
some people who can write letters or 
papers that one can enjoy reading, 
while others write in such a manner 
that it is a tough struggle following 
their train of thought. 

Day by day, I find I am ealled 
upon to write letters and reports that 
should be well written and easy to 
read. 

The writer would certainly appreci- 
ate a reprint of this article for his 
own personal file and future benefit. 

Frank H. Johnson 
Field Engineer 
The Unitee Corporation 
P. O. Box 5754 
4003 Seven Mile Lane 
Baltimore 8, Maryland 


(Continued on page 64) 
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Semiconductor Specifiers . 


WHEN 1S 2.0% BETTER THAN 0,001%2 


When the chips are down, rediability is’ a crucial concern 
in the selection of a semiconductor source. Yet when you 
explore this parameter, you'll find a variety of vendor 
claims about the reliability of their devices. The state- 
ments run a wide gamut of values — and all the claims 
may be legitimate. One can easily find himself faced by 
the paradox: 2.0% can be better than 0.001% (for 
failure rates in %/1000 hours). 


How come? Just how reliable are reliability figures any- 
way? Let’s shake ourselves free of the emotion of claim 
and counter-claim and look at the logic of methodologies. 
The paradox exists because of basic differences in the 
different approaches used to reach a final value. In order 
to reach that final reliability figure, several assumptions 
must be made. One can be conservative or liberal in the 
assumptions he chooses to use. Thus, the 2.0% figure 
may be based on conservative assumptions, the 0.001% 
on liberal assumptions. 

Now that you’ve come this far, let’s dig in deeper. 
Obviously, a raw reliability figure is not enough — and 
should not be accepted on face value alone. We should 
ask what assumptions were made in reaching that figure. 
What assumptions should one look for? The following 
are the basic ones: 


1. DEFINITION OF FAILURE: Just how is failure defined? 
Is it so strict as to call any deviation from initial values, 
however slight, a failure? Is it so liberal as to call any 
device which still passes current an acceptable one? You 
can see that the definition of failure becomes a screening 
system. How coarse or fine one makes that definition is a 
variable which affects the final reliability figure. 


2. FAILURE RATE OVER THE COURSE OF TIME: Here is 
where one gets hung on the horns of dilemma. What 
normally happens is that data is taken for a base period 
of time (usually 1000 hours) and extrapolated. A good 
family of devices doesn’t provide enough failure data 
in any reasonable length of time for a valid fit to any of 
the mathematical models of failure rate distributions. 
What happens then is that the reliability people make 
one of two assumptions. They may assume a constant 
failure rate . .. or they may assume a decreasing failure 
rate. The differences are much like academic arguments, 
one chooses his side according to his persuasion. The 
underlying dilemma is that the same set of data can give 
us two radically different failure rate values . . . depend- 
ing on which assumption is used. It suffices to say that 
the constant failure rate assumption is the conservative one. 


3. CONFIDENCE LEVEL: The statisticians will talk about 
the confidence level of the figures provided. Let’s take 
the mystery out of the term. While the mathematicians 
will take exception to our forced simplification, after a 
moment’s reflection they'll agree. A 90% confidence 
level, in the long run, means that 90% of the shipments 
will meet the specified standards and a 60% confidence 
level means that only 60% will get through. If that is 
what is wanted, an extra decimal place or two can be 
Squeezed into that reliability figure by reducing the con- 
fidence level. The higher the confidence level, the more 
conservative the resulting reliability statements will be. 


4. TESTING PROCEDURES: Just where are the test 
points? How many and which parameters are to be ob- 


RAYTHEON COMPANY 


SEMICONDUCTOR DIVISION 


served? To what stresses are the devices carried? What 
methodologies are used? We don’t mean to imply that 
One approach is intrinsically superior to another. But 
we do mean to say that given exactly the same device, 
one can get different results according to the testing pro- 
cedures used. Sometimes the differences can be quite 
gross. In comparing reliability data, one can’t go wrong 
asking just how conservative or liberal the testing pro- 
cedures are. 


5. ARTIFICIAL ACCELERATION FACTORS: The rack life- 
testing used to determine reliability values is basically 
accelerated testing. In “normal” use, devices are not 
usually subjected to similar strains. Some vendors use 
the test data exactly as derived. In order to make the 
failure rate look better, others choose to apply an artificial 
acceleration factor. Their justification is that such a factor 
equates the data to normal usage. Obviously, using the 
the data as derived is the conservative procedure. 


6. WHICH QUALITY CONTROL PROCEDURES: Most of 
the commonly used lot acceptance procedures for semi- 
conductors follow Mil. Std. 105. But an alternate is 
permissible — MIL-S-19500B, Method B. This is the 
Lambda (A) concept which specifically limits customer 
tisk. The consumer specifies reliability assurance at a 
fixed confidence level and shifts the risk to the producer. 
In terms of the consumer’s viewpoint, the Lambda (A) 
approach is the conservative one. 

If yow’re enchanted by the complexities of reliability, 
your own reliability experts would welcome the Oppor- 
tunity to explain the mysteries — and the problems of 
their profession. 

We'll sum up by stating our position. The Raytheon 
Semiconductor Division has a set policy of always making 
the conservative assumption. We prefer to present you with 
the conservative figures which derive from the device itself 
rather than those based on a projected use of the device. 

And when you see reliability ratings, make it a point 
to read between the lines, that’s where real differences exist. 
If you would like to know more about Raytheon Reliabil- 


ity, call or write the nearest Raytheon office for any or all 
of the following Quality & Reliability Bulletins: 


Bulletin #221 — “Reliability — Fact or Fancy?” 
— an illuminating explanation of how to read and 
analyze reliability ratings. 

Bulletin #222 — “Raytheon Reliability Assurance 
Program” — an informative discussion of how 
reliability assurance is generated and maintained. 
Bulletin #223 — “Reliability of Raytheon PNP 
Germanium Alloy Junction Transistors” — facts 
and figures on the reliability of this popular family 
of devices. 

Bulletin #224 — “A.Q.L. — What Is It?” — an 
enlightening report on the application of basic 
sampling inspection concepts to the task of specify- 
ing quality requirements. 

Bulletin #225 — “Reliability of Raytheon High 
Current, High Frequency PNP Alloy Junction 


Germanium Transistors” — another comprehen- 
sive, fact-filled bulletin on a widely used family 
of devices. 


SILICON AND GERMANIUM DIODES AND TRANSISTORS - SILICON RECTIFIERS + CIRCUIT-PAKS 


BALTIMORE, MD., SOuthfield 1-0450 » BOSTON, MASS., DEcatur 2-7177 * CHICAGO, ILL., 


NAtional 5-4000 » DALLAS, TEXAS, LAkeside 6-7921 + DAYTON, OHIO, BAIdwin 3-8128 


DETROIT, MICH., TRinity 3-5330 « ENGLEWOOD CLIFFS, N. J., LOwell 7-4911 (Manhattan, Wisconsin 7-6400) * LOS ANGELES, CAL., PLymouth 7-3151 » ORLANDO, FLA., GArden 3-0518 
PHILADELPHIA, PA. (Haddonfield, N.J.), HAzel8-1272 * SAN FRANCISCO, CAL. (Redwood City), EMerson 9-5566 « SYRACUSE, N.Y., HOward 3-9141 » CANADA: Waterloo, Ont., SHerwood 5-6831 
GOVERNMENT RELATIONS: Washington, D. C., MEtropolitan 8-5205 
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60-foot ground mounted tropospheric antenna. It's an offset 
paraboloid design, is fabricated of galvanized steel, and 
features maximum interchangeability and standardization 
of the various members. 


This is a 30-foot, mesh surface paraboloid (Model 101) 
which was designed for wide use in the fields of radio astron- 
omy, tropospheric scatter propagation, tracking, and 
experimental test installations. The mount was also de- 
signed by ASI, and features azimuth and elevation adjust- 
ments at the foot plates where they can be easily reached. 


This is the most accurate production antenna of comparable 
size ever built. It's a 30-foot, solid surface dish (Model 103) 
and boasts a static surface tolerance of +0.045 center 15’ 
diameter, and +0.080 outside 15’ diameter. It can be used 
at frequencies above 10,000 me, and is rugged enough to 
withstand 150 mph wind with 4” of ice. Special models are 


A complete line of antennas and 


Ras ei 

This 30-foot mobile scatter antenna (Model 111) is a com- 
pletely self contained unit mounted on a steel flat bed 
trailer. It is easy to assemble, and can be erected by a 
winch or a hydraulic lifting device. When in transit, all 
surface panels, hardware, feed supports, guys, etc. nest 
compactly on the top of the trailer and can be tightly secured 
in order to withstand transport over rough terrain. The 
pictures show (1) the antenna completely packed and ready 
for tratsi (2) assembled but not erected, (3) completely 
erected. 


AS| has available as part of their complete antenna service, 
a wide range of spun parabolic reflectors. This method of 
metal forming eliminates the use of expensive tools thereby 


antenna 


components 


ASI’s complete line of RF components for many different 
bands includes straight sections, bends, hybrids, slide screw 
tuners, dummy loads, transitions, stub tuners, diplexers 
and feed horns. They are all designed to handle high power 
with low VSWR, and all flange surfaces are machined after 
welding to assure excellent electrical contact. 


ASI has a complete catalog available that contains speci- 
fications on their antennas and antenna components. Also 
available are a facilities booklet that gives background 
information about the people and capabilities, and a 20-page 
booklet of wavelength tables from WR 430 through WR 2300. 


eT 


For the answers to problems in the 
design, fabrication, and installation of 
antennas, antenna components, or 
complete antenna systems in the 
fields of scatter communications, 
missile tracking, space tracking, radar 
and surveillance, radio astronomy and 
special antenna projects .. . ASK ASI 


s 
ANTENNA SYSTEMS INC. 


reducing costs and manufacturing time. 


available with a surface tolerance of +0.020 RMS. 


HINGHAM, MASSACHUSETTS _ 
=o 
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Versatile Enough 
to “Specialize” 


At CBS Laboratories, 


Stamford, Conn. 


seneral Radio Type 1521-A 
Sraphic Level Recorders 
erve in three specialized applications: 


Frequency Range: 20 cps to 200 kc 
for level recording; dc recording 
(with accessory d-c pot), dc to 
10 cps. 


Recording Range: 0 to 40 db (20-db 
and 80-db pots available as acces- 
sories); 0 to 0.8 v with d-c pot. 


SHART ofive 


om 


1521-A Graphic Level Recorder.. _ $995 


ical filtering of rapidly fluctuating 
levels. 

Paper Speed: 2.5 to 75 in/min; slow- 
speed model available with speeds 
from 2.5 to 75 in/hr. 


Price: $995 with 40-db pot. (acces- 


sory 20-db and d-c pots $55 each; 
80-db pot $155) 


Accessories Needed for Frequency 
Response Recording 


Type 1304-B Beat-Frequency Gener- 


Input Sensitivity: 1 mv (corre- 
sponds to 0 db). Can be varied 
from 1 mv tolv in steps of 10 db 
with 60-db input attenuator. 


Accuracy: +1% of full scale. 


ator, $680 ... Couples to recorder for 
Input Impedance: 10,000 ohms as completely automatic response re- 
ac level recorder, 1000 ohms as dc cording 


recorder. 

Pen Writing Speed: 20 in/sec (200 
db/sec) max. with 40-db pot with 
less than 1 db overshoot. Slower 
speeds (1, 3, or 10 in/sec) select- 
able by switch to provide mechan- 


Type 1521-P10 Drive Unit, $72... 


Power take off from Recorder to drive 
generator 


Type 1521-P11 Link Unit, $18... 
Couples Drive Unit to Generator 


CBS 
aboratories finds the 1521-A Recorder and 1304-B 
yenerator combination indispensable for anechoic 
hamber investigations of microphones, amplifiers, 
nd other acoustical equipment. With this system, 
requency response curves over the full audio range 
an be made in less than a minute. 


1521-A Recorder chain- 
coupled to a G-R 1304-A Beat-Frequency Generator records 
the frequency response of equalizer networks. The chain coupling 
drives the generator’s dial in complete synchronism with the re- 
corder to produce a continuous logarithmic response curve. 
The system is automatic and has far greater accuracy than 
methods requiring meter watching and point-by-point plotting. 


< HE Detailed fre- 
quency-response characteristics of magnetic recording 
heads are obtained quickly with the G-R Graphic Level 
i Recorder. The measurement involves the use of a series 
; 4 of wavelength dependent nulls which are a function of the 
=. e Nees “ | effective gap of the recording head. 
1otos Courtesy of CBS Laboratories, A Division of Columbia Broadcasting Systems, Inc. 


GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


Write for Complete Information 


NEW YORK, Worth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D. C. SYRACUSE SAN FRANCISCO LOS ANGELES ORLANDO, FLA. IN CANADA 
District Office in Ridgefield, N. J Oak Park Abington Silver Spring Syracuse Los Altos Los Angeles Orlando Toronto 
‘Village 8-9400 HAncock 4-7419 JUniper 5-1088 GLenview 4-9323 WHitecliff 8-8233 HOllywood 9-6201 GArden 5-4671 CHerry 6-2171 


WHitney 3-3140 
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BALLANTINE True RMS VIVM 


model 350 


Measures 

wide 
range of 
waveforms 
with 


14% ACCURACY 


For highly accurate voltage measurements, the uncertainty introduced- by waveform 
distortion limits the use of average and peak-responding instruments. The Model 350 
is a 0.25% accurate, true rms-responding instrument designed to overcome this limi- 
tation. It provides the engineer with a rugged, reliable and easy-to-use laboratory or 
production line instrument. It will measure a periodic waveform in which the ratio 
of peak voltage to rms is not over 2. 


The method of measurement with the Model 350 is similar to balancing a bridge: four 
knobs are set for minimum indication and the unknown voltage is read directly from 
a 4 to 5 digit NIXIE® in-line readout. The precision exceeds the stated accuracy by 


5 to 10 times. Price: $720. 
SPECIFICATIONS 

Voltage Range...... 0.1 V to 1199.9 V Frequency Range...... 50 cps to 20 ke 

Accuracy. %4%, 100 cps to 10 kc, 0.1 V Max: Crest) Factoli..... vceecreeie 2 

to 300 V; 42% outside these limits Input Impedance .... 2 Ms? shunted by 


15 pF to 45 pF 


Write for brochure giving many more details 


— Since 1932 — 


[BY BALLANTINE LABORATORIES Ww 


Boonton, New Jersey 


Letters 


to the 
Editor 


(Continued from page 60) 


Survey of Thin Films 


Editor, ELECTRONIC INDUSTRIES: 


I have read your article “A Survey 
of Thin Film Technology” in the Sep- 
tember issue of ELECTRONIC INDUS- 
TRIES with some degree of interest. 
Although your second part has not 
yet been published, your introduction 
indicates that you are seemingly una- 
ware of several important processes 
that are part of the thin film tech- 
nology. 

First, there is no material that is 
too refractory for evaporation by 
electron bombardment techniques. 
This type of an evaporator is ex- 
tremely simple and would in no case 
be termed elaborate. Pictures of a 
relative simple electron bombardment 
evaporator and the vacuum system 
with which it is used is enclosed for 
your information. We find sputter- 
ing is not mandatory for the deposi- 
tion of refractory materials and we 
are not alone in the use of this 
process. 

Secondly, chemical processes for the 
fabrication of thin film circuits have 
been shown to be relatively economi- 
cal of costs and capital equipment. 
The Microsystems Electronics De- 
partment of the Lockheed Missile 
and Space Co. has developed chemical 
processes for the fabrication of thin 
film circuits from titanium. This re- 
fractory material was selected and 
the processes were developed to meet 
the requirements of the Aerospace In- 
dustry with respect to reliability, 
producibility, size and weight reduc- 
tion and competitive costs. This pro- 
gram is in the pilot plant development 
phase and the initial requirements are 
being fulfilled. 

There is enclosed for your informa- 
tion a copy of the paper on Titanium 
Thin Film Circuits that will be pre- 
sented at NEC in Chicago in October 
1961. This is just one of the many 
papers that have been prepared by 
members of the MSE Department 
that range from reports on the “evo- 
lution of electronics” through elec- 
troluminescense, electron beam proc- 
esses, and refractory semiconductors, 
that have been presented at technical 
meetings. 

Distributed parameter RC net- 
works for thin films circuits are also 
one of the important parts of the thin 
film technology, and this part has 
been the subject of intensive study 
within the MSE Department. 

W. D. Fuller 
Manager, Microsystems 
Electronics 


Lockheed Aircraft Corp. 
Missile & Space Div. 
Sunnyvale, Calif. 


CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR 

AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS ‘EACH YEAR. ALSO AC/DC AND DC/AC 

INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES. 
ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO 1,000 MC. 
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INLAND 


first with solid state 100-watt d-c amplifier 


a) = 


Inland’s new Model 579.35 d-c amplifier has a high 
power output of 100 watts when used with low im- 
pedance loads requiring direct current. And this 
completely transistorized amplifier is packaged 
in a hermetically sealed can only 2%” x 3%6” x 2%”. 

Designed for use with d-c torquers, in one typi- 
cal application Model 579.35 provides 65 db power 
gain between the output of a d-c driver stage and 
the input terminals of a permanent magnet torque 
motor. This amplifier has these outstanding per- 
formance characteristics: 

e The d-c output has magnitude and po- 
larity proportional to the input signal. 

e All amplifier circuits use a combination of 
silicon and germanium transistors (all- 
silicon models also available). 

e Amplifier null and gain are stable and 
independent of temperature. 

Inland also makes a complete line of rotary 
amplifiers for matched use with Inland’s distinc- 
tive pancake shape d-c torquers. 

A brochure on this new high-power amplifier is 
available. For your copy and complete data on 


Inland torquers and amplifiers, write Dept. 8-11. 
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reheat AMPLIFIER 
: irae SER. NO. fms | 
iy Bs Wo" 


SUasi0; OT 
oer OF XO} R CORP 


MLMORGEN © 
i) MASSATHUSEING 


TYPICAL SPECIFICATIONS 


Maximum Power Output, watts (6 ohm load) 100 
Power Gain 4,000,000 
Current Gain 200,000 
Voltage Gain 15 
Frequency Response DC to 1000 cps 
Input Impedance, ohms 50,000 
Dimensions, inches 2% wide 

3%e long 

2% high 
Operating Temperature Range in °C minus 50° to plus 50° 


INLAND MOTOR CORPORATION OF VIRGINIA @ A SUBSIDIARY OF KOLLMORGEN CORP.,, NORTHAMPTON, MASS. 
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Personals 


Aerovox Corp., New Bedford, 
Mass., announces the following ap- 
pointments: David Palamountain — 
named Director of Quality Control 
and Robert W. Orr—Chief Engineer 
for High Voltage and Mica Capaci- 
tors and Filters. 


Dr. Martin E. Dempsey—appointed 
Supervisor of Advanced Physical De- 
velopment, Research Dept., Automatic 
Electric Laboratories, Inc., Northlake, 
Ill. 


Simon Stopek—appointed Sr. En- 
gineer, Semiconductor Div., Micro- 
wave Associates, Inc., Burlington, 
Mass. 


S. Stopek Dr. B. Friedland 


Dr. Bernard Friedland—appointed 
Sr. Staff Consultant, Melpar, Inc., 
Applied Science Div., Watertown, 
Mass. 


RCA Electron Tube Div., Micro- 
wave Tube Operations, announces the 
following appointments: Markus No- 
wogrodzki — Manager, Product and 
Equipment Engineering; Herbert J. 
Wolkstein—Manager, Microwave De- 
sign and Development; and Edward J. 
Homer — Manager, Microwave Engi- 
neering Administration and Data Sys- 
tems Development. 


Fred Carlson—named Sr. Reliabil- 
ity Engineer, Reliability Engineering 
Dept., International Resistance Co.’s 
St. Petersburg (Fla.) Div. 


Frequency Engineering Laboratory 
(formerly Frequency Standards), As- 
bury Park, N. J., announces the fol- 
lowing appointments: Robert E. 
Williams—named Manager, Systems 
Engineering; and Robert F. Slevin 
named Manager, Microwave and An- 
tenna Engineering. 


Dr. Jan A. Rajchman — appointed 
Director of the Computer Research 
Laboratory, RCA’s David Sarnoff Re- 
search Center, Princeton, N. J. 


Instruments for Industry, Ince., 
Hicksville, N. Y., has announced the 
following appointments: Lawrence I. 
Algase—promoted to Director of En- 
gineering; and Anthony M. Barbella 
—promoted to Chief Systems Engi- 
neer. 


66 


Data Sensors, Inc., Gardena, Calif., 
announces the following appoint- 
ments: Joseph M. De Stefano—ap- 
pointed Chief Engineers; Frank L. 
Schulte—appointed Manager, Appli- 
cation Engineering; and W. V. Young 
—appointed Manager, Quality Assur- 
ance. 


Willis C. Goss—has joined the 
Technical Staff at Electro-Optical In- 
struments, Inc., Pasadena, Calif. 


Steven M. Sussman—appointed 
Head of the Communications Theory 
Laboratory, Melpar Inc.,. Applied Sci- 
ence Div., Watertown, Mass. 


General Electric Co., Missile and 
Space Vehicle Dept., Phila., Pa., an- 
nounces the following appointments’ 
Edward Ray—Project Manager - for 
Space Power; and Victor E. Boceelli 
Manager of Technical Facilities, Proj- 
ects Planning and Special Programs 
Operation. 


Gomer L. Davies—named Technical 
Adviser, Instrument Corp. of Florida, 
Melbourne, Fla. 


G. L. Davies F. W. Harvey 


Frank Wood Harvey —named Sr. 
Member of the Staff of Image Instru- 
ments, Inc., Newton, Mass., in the 
position of Video Systems Engineer. 


James Wagner — appointed Chief, 
Outside Procurement Quality Control, 
The Garrett Corp., Los Angeles, Calif. 


Consolidated Electrodynamics Corp., 
Data Recorders Div., Pasadena, Calif., 
announces the following appoint- 
ments: John J. Smith and Edgar E. 
Hotchkin—appointed Assistant Direc- 
tors of Engineering and Lewis B. 
Browder —named Manager of Ad- 
vanced Development. 


George De Maio—appointed Quality 
Control Manager, Fairchild Controls 
Corp., Fairchild Camera and Instru- 
ment Corp., Hicksville, L. I, N. Y. 


M. Michael Moss—named Director 
of Reliability, Radio Receptor Co., 
Inc., sub. General Instrument Corp., 
Westbury, L. I., N. Y. 


J. E. Kalfus—appointed Chief En- 
gineer, Essex Electronics of Canada 
Ltd., Div. Nytronics, Inc., Berkeley 
Heights, N. J. 


“Condi 


SEMICONDUCTORS NOW 
AVAILABLE FROM 
DISTRIBUTOR STOCK IN 

QUANTITIES UP TO 


FACTORY PRICES APPLY! 


ATLANTA, GA. 
Ack Radio Supply C 
331 Luckie St., N.W. el AChehE 4-8477 


BALTIMORE, MD. 
Electronic Wholesalers 
3004 Wilkens Ave.—Wlikens 5-3400 


BIRMINGHAM, ALA. 
Ack Semiconductors, Inc. 
3101 Fourth Ave.—FAirfax 2-0588 


BOSTON, MASS. 
Cramer Electronic 
811 Boylston St. COpley 7-4700 


BUFFALO, N. Y. 
Summit Distributors 
916 Main St.—TT 4-3450 


CHICAGO, ILL. 
Newark Electronics 
223 W. Madison St.—STate 2-2944 


DETROIT, MICH. 
Rissi Electronic Supply 
14405 Wyoming Ave. yTExas 4-8420 


GLENDALE, CALIF. 

R. V. Weatherford Co. 
6921 San Fernando Rd. 
Victoria 9-2741 


LOS ANGELES, CALIF. 
Radio Product Sales 
1501 S. Hill St.—Rlchmond 8-1271 


MELBOURNE, FLA. 
Electronic Wholesalers 
1301 Hibiscus—PArkway 3-1441 


MIAMI, FLA. 
Electronic Wholesalers 
61 Northeast Ninth St. 
FRanklin 7-2511 


NEW YORK, N. eh 

Mil ray—New Yo 

136 Liberty St. (OR Ector 2-4400 
Milo Electronics 

530 Canal St.—BEekman 3-2980 
Terminal—Hudson 

236 W. 17th St.—CHelsea 3-5200 
OAKLAND, CALIF. 

Elmar Electronics 

140 11th St.—Hl gate 4-7011 
PHILADELPHIA, PA. 

Radio Electric Serv. Co. 

701 Arch St.—WAInut 5-5840 
SEATTLE, WASH. 

Seattle Radio Supply, Inc. 

2117 Second Ave.—MAin 4-2341 
WASHINGTON, D. C. 

Electronic Wholesalers 

2345 Sherman Way, N 

HUdson 3-5200 


Bendix Semiconductor Division 


THE nix” 


CORPORATION 


HOLMDEL, N, J. 


— 
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Bendix® 25-amp DAP (Diffused Alloy 
Power) transistors are designed for 
high-temperature, high-current, 
microsecond switching. They’re 
‘Dynamically Tested’, an exclusive 
Bendix quality control process that 
tests each unit to assure uniform 
reliability. In addition to their high 
current switching capabilities (typi- 
cally 25 amperes in 4 usec) Bendix 
25-amp DAP® offers circuit stability 
over a wide range of temperatures 
(from —60°C to +110°C). They’re 
rated at high collector-to-emitter 
breakdown voltages, provide low 
input resistance, controlled current 
gain, and low saturation voltage. 
Write to Holmdel, N.J., for details. 


Absolute 
Maximum 
Ratings: 


2N1651 —60 to +110 110 


2N1652 —60 to +110 110 
2N1653 —60 to +110 110 


* 
Pois the maximum average power dissipation. It can be exceeded during the 
switching time. 


Bendix Semiconductor Division Mig +e777 


CORPORATION 


Main Office: South St., Holmdel, N. J.—Ph: SH 7-5400 » New England Office: 114 Waltham, Lexington, Mass.—Ph: VO 2-7650 Detroit Office: 12950 W. 8 Mile Rd., Detroit 37, Mich.—Ph: JO 6-1420 
¢ Midwest Office: 2N565 York Rd., Elmhurst, IIl_—Ph: BR 9-5050 « West Coast Office: 117 E. Providencia Ave., Burbank, Calif.—Ph: VI 9-3961 ¢ Canadian Affiliate: Computing Devices of 
Canada, P.O. Box 508, Ottawa 4, Ont. Export Office: Bendix International, 205 E. 42nd Street, New York 17, N.Y. Stocking Distributor: Contact nearest sales office for name of local distributor. 
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GMW TRON FUSE 
Diameter: .270 inch 
Length of Body: % inch 


ACTUAL SIZES 


EXTREME RELIABILITY UNDER HIGH SHOCK 

AND SEVERE ENVIRONMENTAL CONDITIONS. 

Rigid construction of fuse and holder assures 
extraordinary reliability under high shock and 
vibration conditions. Fully insulated ceramic 
body isolates fusible element from effect of dust, 
corrosion, moisture and vapors. 


DESIGNED FOR SPACE-TIGHT APPLICATIONS 

Panel Mounted. Holder can be mounted on 
panel by hand. No special tool required to run 
down holding nut. 


Prong type contacts on fuse make it easy to 
install or replace. 


A knob for the holder may be used to make 
holder water proof from front of panel. 


IN THE BUSS LINE, you’ll find the type and size fuse to fit your 
line of clips, 


every need... plus a companion 


HOLDER CAN BE MOUNTED IN PRINTED CIRCUITS 
Terminals of holder can be inserted into holes 
and soldered on printed circuit board without 
additional forming. 
If desired, GMW fuse may be used without 
holder and mounted directly into printed cir- 
cuit boards. 


AVAILABLE RATINGS FOR GMW FUSES. 


Fuses are made in sizes from 1/10 to 5 am- 
peres for use on circuits of 125 volts or less 
where fault current does not exceed 50 amperes. 


Transparent window in end of fuse body 
permits visual inspection of fusible element. 


Before crystallizing your design using sub- 
miniature fuses be sure to get full data on the 
Buss GMW fuse and HWA holder combination. 


blocks and holders. 


r 


4 


Exploded view of 
GMW-HWA fuse 
& holder combina- — 
tion. : 


BUSSMANN MBG. DIVISION, McGraw-Edison Co., UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO 
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C TYPE MAGNETS in a wide range of sizes to meet your design needs in 
Transverse Field Isolators « Differential Phase Shifters « Duplexers 


Arnold C-type Alnico Magnets are available in a wide 
selection of gap densities ranging from 1,000 to over 7,500 
gausses. There are six different basic configurations with a 
wide range of stock sizes in each group. 

The over-all size and gap density requirements of many 
prototype designs can be met with stock sizes of Arnold C 
Magnets, or readily supplied in production quantities. 

When used in transverse field isolators, Arnold C Mag- 
nets supply the magnetizing field to bias the ferrite into the 
tegion of resonance, thus. preventing interaction between 
microwave networks and isolating the receiver from the 
transmitter. These magnets are also used in differential 
phase shifters and duplexers, and Arnold is prepared to 
design and supply tubular magnets to provide axial fields 
in circular wave guides. 
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A feature of all Arnold C Magnets is the excellent field 
uniformity along the length of the magnet. Versatility in 
design may be realized by using multiple lengths of the 
same size magnet stacked to accomplish the needs of your 
magnetic structure. 

Let us work with you on any requirement for permanent 
magnets, tape cores or powder cores. @ For information on 
Arnold C Magnets, write for Bulletin PM-115. Address 
The Arnold Engineering Company, Marengo, Illinois. 


ADDRESS DEPT. El-11 74288 


Al 


ls 
MES" SPECIALISTS in MAGNETIC MATERIALS 


BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES 
Find them FAST in the YELLOW PAGES 
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Special Pliers 
for the 
Highly Specialized 
Electronics Field 


When the early transmission lines were strung in this country a 
century ago, it was Klein Pliers in the hands of linemen that 
helped do the job. 


Klein has kept pace with the development of the electrical field, 
meeting each new challenge with tools specially designed to do 
the wiring job better ... more economically. 

Shown here are a few of the many highly specialized Klein Pliers 
carried in stock to meet the needs of electrical and electronics 
manufacturers. 

You will find your assemblies go together more smoothly and 
wiring is done more rapidly when the right Klein Plier is used. 


SEE US AT THE 
NEREM MEETING, BOOTH 1712 


SEE YOUR DISTRIBUTOR 


Mathias 


Name 


KLEINcm 


INCORPORATED 
7200 McCORMICK ROAD, CHICAGO 45, ILL. 


Mathias Klein & Sons, Inc. 7200 McCormick Road, Chicago 45, Ill. 
Please send me the Klein Plier Catalog and information. 


D211-6C—Cutters af tip 
set at 45° angle. 


D208-6C—A shear cuf- 
_ ting plier designed to cut 
| dead soft or extremely 
hard wire. 


D208-6PC—Shear cutting 


| blade at tip. Holds clip- 
| ped end. 


| ieee 
| D318-5'%4—Long needle 

| nose for reaching con- 

| fined space. 


204-6—Cutters at fip. 
Ideal for electronic wiring. 


D229-4C — Springs he- 
| tween jaws hold clipped 
| end of wire. 


DO52-C—Specially de- 
signed for wiring printed 
circuits. 


| D207-5C—Replaceable 
blade shear cutter. Will 
cut dead soft wire or ex~ 
tremely hard wire. 


Title 


Address 


tools 


= SsKLEINGs 


= CORMICE ROAD + CHICAGO 4S HLLINGNS | 


I 
| 

| 

| 

| 

| 

| 

| 

| Company 
| 

| 

| 

| 

L 
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LOW COST /SILICON 


2N997 


Fairchild Industrial Transistor for 
e VHF AND IF AMPLIFIERS 


e OSCILLATORS 


e MIXERS AND CONVERTERS 
e HIGH SPEED SWITCHING CIRCUITS 


FAST SWITCHING—HIGH FREQUENCY—200 mc GAIN BANDWIDTH 


A 2N957 APPLICATION: 
10.7 MC, STAGGERED, TRIPLE TUNED IF AMPLIFIER FOR F.M. 


First low cost, high frequency NPN silicon transistor 
on the industrial market, the Fairchild 2N957 is 
rated at 0.8 watts (25° C case temperature ) and 0.3 
watts (100° C case temperature). Guaranteed param- 
eters include: BVcBgo of 40 volts; BVCEo of 30 volts; 
BVEBo of 3.0 volts; minimum D.C. Beta of 45; mini- 
mum A.C. Beta at 1 mc of 40; maximum Cop of 
6.0 uxuf. 

The Fairchild 2N957 offers silicon performance- 
higher reliability, broad temperature range, param- 
eter stability—at low cost. This enables you to build 
amplifiers, oscillators, mixers, converters, and 
switching circuits with silicon advantages at no price 
premium. Contact your Fairchild Distributor or sales 
office for off-the-shelf delivery. 
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OUTPUT 


INPUT 


FAIRCHILD 


ee 
SEMICONDUCTOR 


545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF.» YORKSHIRE 8-816] « TWX: MN VW CAL 853 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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Capacity: 


OPEN 
Circuit 
YOLTAGE 


TYPICAL HIGH IMPEDANCE 
TRANSFORMER CHARACTERISTICS 


Tohwwwwe wena 


SECONDARY 
VOLTAGE 


° 


SECONDARY {OAD CURRENT 


NWL HIGH IMPEDANCE 
TRANSFORMER 


Fits any application where current limiting 
is needed such as: 

large electronic filament tubes 
industrial lamps 
arc welders 
high impedance tube circuits 
rectifiers 
short circuit limiting 


Each NWL unit is thoroughly tested and must meet all 
customer requirements before shipment. We shall be pleased 
to quote you according to your individual requirements. 


<> 


ESTABLISHED 1920 


yy SAY: NO—TEL—FER 
NOTHELFER WINDING LABORATORIES, INC., P. 0. Box 455, Depf. El-11, Trenton, N. J. 


(Specialists in custom-building) 
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Books 


ASM Metals Handbook, 
8th Edition, Vol. 1— 
Properties and Selection of Metals 


By 1335 Metals Specialists. Edited by Taylor 
Lyman. Published 1961 by the American Soci- 
ety for Metals, Metals Park, Novelty, Ohio. 
1300 pages. Price $30.00. 

This volume of the new ASM Met- 
als Handbook is a complete presenta- 
tion in istelf on the properties and 
selection of all metals. It is the first 
volume of a projected series, each vol- 
ume of which, when completed, will 
serve as a complete and comprehen- 
sive tributary to the mainstream of 
present knowledge of metals and met- 
alworking. 

The Handbook devotes a series of 
articles to magnetic, electrical and 
other special purpose materials. In 
addition to its through coverage of 
permanent magnet and magnetically 
soft materials, expert coverage is pro- 
vided the electrical resistance alloys 
for instruments and controls, as well 
as electrical contact materials. Other 
conventional electrical materials, such 
as copper, aluminum and certain of 
the precious and pure metals, have 
been expanded into separate sections 
of this reference. 

Compared to the previous edition, 
the new Metals Handbook offers near- 
ly six times as much numerical infor- 
mation, as distinguished from de- 
scriptive text, in the form of charts, 
graphs and tables, on properties and 
selection. A completely cross-refer- 
enced 64 page index makes informa- 
tion searching easier and less time- 
consuming. 


Semiconductor-Diode 


Parametric Amplifiers 


By L. A. Blackwell & K. L. Kotzebue. Published 
1961 by Prentice-Hall, Inc., Englewood Cliffs, 
N. J. 191 pages. Price $9.00. 

This book is a theoretical treatment 
of the major types of parametric de- 
vices, aimed at showing the design en- 
gineer how and why parametric am- 
plifiers work, and when they can be 
used to best advantage. 

Beginning with the general energy 
transfer properties of nonlinear re- 
actances, the authors develop the 
basic theory of the principal types of 
parametric amplifiers and harmonic 
generators. Although the semiconduc- 
tor-diode type is currently the most 
popular form of parametric amplifier, 
the book presents many concepts that 
go beyond the boundry of diode de- 
vices. Since the low-noise character- 
istics of parametric amplifiers ac- 
count for their current popularity, the 
authors devote extensive coverage to 
noise and its effect on system per- 
formance. Design considerations are 
discussed, and several examples of 
actual microwave hardware are given 


(Continued on page 76) 
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Sylvania offers the industry's most comprehensive line 
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IXER- DETECTOR: VARACTOR 
TUNNEL DIODES 
100 MC 10 140,000 Mc! 


SYLVANIA MICROWAVE DIODES 
utilize the point-contact structure in 
those units specifically for MrxeR and 
DETECTOR service, and MEsa structure 
in the VARACTOR types. TUNNEL 
DiopEs are of germanium alloy con- 
struction and are packaged especially 
for operation at microwave frequencies 
as mixers, amplifiers and oscillators. 
Advanced processes and techniques 
developed by SYLVANIA assure MIcRO- 
WAVE DIODEs capable of withstanding 
the most severe environmental condi- 
tions of shock, vibration and temper- 
ature. Extraordinary quality controls 
assure low-noise figures, high sensitivity 
and high Q where those characteristics 
are essential to equipment design. 


If you are designing radar, counter- 
measure, missile control, TV or tele- 
phone relay, test or special-purpose 
equipment operating at microwave fre- 
quencies, send now for your copy of 
“SYLVANIA MICROWAVE DIODE PRODUCT 
GuIDE.” This valuable new booklet 
contains data for more than 400 
Sylvania Microwave Devices, the most 
comprehensive line in the industry. 
Write to Semiconductor Division, 
Sylvania Electric Products Inc., Dept. 
1910, 1100 Main St., Buffalo 9, N. Y. 


For sales information on any Sylvania 
Semiconductor Device, contact your 
local Sylvania Field Office or your lo- 
cal Sylvania Semiconductor Distributor. 


VARACTSR, DETECTOR 
and TUNNEL 
DIODE TYPES 


MIXER TYPES 


KMC 


140. | [ee D42n0K 


6V) 04390K 


(-6V) D420) 
(-6¥) 04309) 
(-6V) D4200H 
(-BV) 04300H 


(-6V) D4200F 
(-6V) 04300F 
(-6V) 042000 
(-6V) D43000* 
(—45\) 042409 
pao74 [(-45¥) D43400* 


vi {-6Y) 042608 

(BV) 043008" 

>| (~45¥) 042408 
( 


—45V) 043408" 


INS2B,BR 
IN53C.CR 35. 
INS3D,DR 
IN2GA,AR 
IN26B,ER 24. 
IN26C,CR 22. 


IN78B,BR 
IN78C,CR 
IN78D,DR 
IN918 
IN3205/R 
D4081,R 
D4081A,AR 


{—GNY) D-4250A 
{(--SGV) 0-4260A 


IN440.R 


(—60\) 0-4250 
(—90V) 0-4260 


IN286,A 
04092 


(—60V) D-4250 
(—90V) D-4260 


IN23F / RF 
IN23E,ER 
IN23WE 
IN415E 
IN832 
IN2510,R 


IN1611,R,A, 


IN369 
IN1610 


IN358A,AR 
IN369A,AR 
1N630,R,A 
IN2127 


IN1132,R 


IN21E,ER 
IN21F,RF 
IN21WE 
IN416E 
IN831A 


IN25A,AR 1 
04084,A 


1 


1N32,A 


¢-onie8,5,¢0 


qweso, 


KMC 


*Micro-Min pkg. 


Bold face types shown at cutoff frequency 


SYLVANIA MICROWAVE DIODE PACKAGES 1. Min-Coaxial 2. Double-Ended 3. Micro-Min 4. Waveguide 
Block 5. Cartridge 6. Coaxial 7. Tripolar-Coaxial 8. Micro-Min Varactor 9. Tunnel Diode 10. Pill Varactor 


SYLVANIA 


SUBSIDIARY OF 


GENERAL TELEPHONE 
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Does expensive crating of exhibits, electronic devices and other delicate equipment account for a big 
chunk of your shipping cost? Then take a few minutes to talk with your local United Agent about 
SAFE-GUARD ... the moving service that combines economy with safety. Let him show you how cushion-soft 
padding, special handling techniques and custom-designed vans eliminate the need for crating on most shipments. 


See how much you’ll save in man-hours and money compared with bulky crate-and-ship methods. 


Get the full facts today from your nearby United Agent. Just look for the under “MOVERS” in 
the Yellow Pages. 


United Van Lines 


MOVING WITH CARE EVERYWHERE® 
INTERNATIONAL HEADQUARTERS ¢ST. LOUIS 17, MISSOURI 
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New Bourns Precision Potentiometer 


NUMBER 18—NEW PRODUCT SERIES 


Resolves the Quality-Price Dilemma! 


Here is military reliability in a competitively-priced industrial 
potentiometer. Bourns wirewound 10-turn Model 3500 meas- 
ures just 7” in diameter by 1” long—shorter by 1/)" than units 
available elsewhere—yet has a resistance element 20% longer 
than that of comparable potentiometers. 


Fully meeting military 
Model 350 00 


ady-state humidity, 
% premiu m to meet 
Method 106. It’s 
ed to meet this spec. 
wicg nachely ene 


Its publishe 
Reliability insurance is provided b 
ae bond between terminal an 

ructibl e under 


Manufacturer: Trimpot® potentiometers; transducers for position, pressure, acceleration. Plants: Riverside, California; Ames, lowa; and Toronto, Canada 
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eliminates a chief cause of 


ometer failure. In addition, 
nost completely does away 


potenti 
a special close-tolerance rotor 
with backlash. 


Model 3500 is 
Bourns’ excl 


double-check of 
n. In short, every 


cted to the rigorot 
bility Assurance Pre f 


possible step aken to ensure that the | mance you spe- 
cify is the performance you get. Write for lete data. 


BOURN ANG. TRIMPOT DIVISION 
6135 MAGNOLIA AVE., RIVERSIDE, CALIF. 


PHONE; OVERLAND 4- 1700 + TWX: RZ9222 
CABLE: BOURNSING. 
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DIRECTIONAL COUPLERS - RF LOAD RESISTORS 
COAXIAL TUNERS - RF WATTMETERS - VSWR METERS 


Ip role chy 
RF Power and VSWR measuring instruments 


are rugged and accurate in both field and laboratory use. The 
patented circuit produces an output essentially independent of 
frequency. Over 3800 models of coupler units available. MICRO- 
MATCH instruments meet highest government and commercial 
standards, combine highest quality with low cost. 


Frequency Power Range RF Connectors 
Model Range Incident & Reflected and 
No, (mes,) (watts) Impedance 

263 0.5 - 225 0-10; 100; 1000 Type N* 52 ohms 
706N 28 - 2000 0-400 Type N* 52 ohms 
711N 25 - 1000 0 - 30; 75; 300 N plus 83-1R Adapters 
712N 25 - 1000 0 - 2.5; 5; 10 N plus 83-1R Adapters 
722N 1000 - 3000 0-4 Type N 52 ohms 
723N 1000 - 3000 0-12 Type N 52 ohms 
405B8 28 - 2000 0 - 4000 15%” Flange 51.5 ohms 
445A10 20 - 2000 0 - 40,000 34%," Flange 50.0 ohms 


Frequency Power Range RF Connectors 
Range Incident & Reflected and 
(mes.) (watts) Impedance 


Model 
No, 


576N1 42 - 2000 1.2 Type N* 52 ohms 
576N6 28 - 2000 0 - 400 Type N* 52 ohms 
596N2 1000 - 3000 On Type N 52 ohms 
596N3 1000 - 3000 O12 Type N 52 ohms 
28 - 2000 0 - 4000 1%" Flange 51.5 ohms 
28 - 2000 0 - 12,000 3" Flange 50.0 ohms 


Frequency RF Connectors 
Range Coupling and 
No. (mes.) Attenuation Impedance 


313N3 300 - 2000 Type N* 52 onms 
313N5 60 - 2000 Type N* 52 ohms 
442A40 200 - 1000 36” Flange 50.0 ohms 


Frequency Power RF Connectors 
Range Range and 
(mes.) (watts) Impedance 


621N 1 to over 1000 0 - 120 milliwatts Type N* 52 ohms 
625C5 50 - 1000 0-120 Type C 50 ohms 
651N 25 - 1000 0 - 25; 100; 500 Type N 52 ohms 
61147 50 - 1000 0 - 1200 34%" Flange 50 ohms 
612A 44-1000 0 - 6000 34%" Flange 50 ohms 
Frequency RF Power RF Connectors 
Model Range Dissipation and 
No. (mes.) (watts) Impedance 


603N 20 (air cooled) Type N 52 ohms 
633N 50 (air cooled) Type N* 52 ohms 
636N 600 (air cooled) Type N* 52 ohms 
638A 2000 6000 (water cooled) 34%," Flange 50.0 ohms 
Frequency RF Connectors 
Model Range and 
No. (mes.) Impedance 


0 - 3; 10; 30; 100; 300 Type N 52 ohms 


Frequency RF Connectors 
Range and 
(mcs.) Correction _ Impedance 


200 - 1000 
500 - 4000 


Tunes a load with a VSWR 
of 2.00 max. down to a 
VSWR of 1.00 


Type N 50 ohms 
Type N 50 ohms 


For more information, write: 


7 M. C. JONES ELECTRONICS CO., INC. 


‘i WES 185 N. MAIN STREET, BRISTOL, CONN. 
SUBSIDIARY OF 
THE nc” 


CORPORATION 


Books 
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Advanced Calculus, 2nd Edition 


By David V. Widder. Published 1961 by Prentice- 
Hall, Inc., Englewood Cliffs, N. J. 520 pages. 
Price $12.00. 

In this revision, the author has re- 
tained the best features of the original 
edition and has made many improve- 
ments. Advanced Calculus is especial- 
ly designed for the reader who has 
some familiarity with the manipula- 
tions of elementary calculus and 
wishes to advance into the theoretical 
aspects of the subject. To aid this 
progression, the author emphasizes 
first the type of manipulative prob- 
lems the reader has been accustomed 
to, and gradually proceeds to more 
theoretic problems. Readers grasp 
ideas quickly because they are pre- 
sented in the form of precise state- 
ments. 


Electronic Radio and 
Microwave Physics 


By D. E. Clark & H. J. Mead. Published 1961 by 
The MacMillan Co., 60 Fifth Ave., New York 11, 
N. Y. 521 pages. Price $25.00, 

A reference work for experienced 
technicians and for teachers in the 
fields of physics and electronic engi- 
neering, and a primary textbook 
for students in those fields. Book is 
divided into fifteen chapters: 

Mathematical Introduction; Prin- 
ciples of Electromagnetic Theory; 
Transmission Lines; Waveguides; 
Spectroscopy at Radio and Micro- 
wave Frequencies; Properties of Di- 
electrics and Ferrites; Radiation and 
Propagation of Electromagnetic 
Waves; Artificial Lines and Filters; 
Thermionic Emission and Thermionic 
Valves; Amplification and the Single 
Stage Amplifier; Multi-Stage Ampli- 
fier; Oscillators; High Frequency 
Systems and Klystrons; Traveling 
Wave Tubes and Magnetrons; Noise. 


Books Received 


ABC's of Model Radio Control 


By Allan Lytel. Published 1961 by Howard W. 
Sams & Co., Inc., 2201 East 46th S#., Indian- 
apolis 6, Ind. 96 pages. Price $1.95. 


Radio Control Manual 


By Edward L. Safford, Jr. Published 1961 by 
Gernsback Library, tnc., 154 West 14th Street, 
New York 11, N. Y. 192 pages. Paperbound. 
Price $3.20. 


First-Class Radiotelephone License 
Handbook 


By Edward M. Noll. Published 1961 by Howard 


W. Sams & Co., jnc., 2201 &. 46th St., Indian- 
apolis 6, Indiana. 304 pages. Paperbound. Price 
$4.95. 


Essentials of Radio-Electronics, 


Second Edition 
By Morris Slurzberg and William Osterneld. Pub- 
lished 1961 by McGraw-Hill Book Co.» ‘Ines 


330 West 42nd St., New York 36, N. Y. 716 
pages. Price $10.00. 


(Continued on page 82) 
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Where even a water mark can cause trouble, 
ultrasonic cleaning makes the crucial difference... 


Ultrasonic cleaning is only as good as 
the solvent you use! In critical pre- 
cision guidance and electronic com- 
ponents, foreign matter 1/40th the 
diameter of a human hair can cause 
malfunction. Fingerprints, water 
marks, specks of dust, lint, epidermis 
and many other contaminants are 
potential trouble makers. Your ultra- 
sonic cleaning material must itself be 
super clean... and effective against 


ELECTRONIC INDUSTRIES - 


and in ultrasonic cleaners— 


GENESOLV D 


can make the clean difference! 


November 1961 


a wide range of contaminants, while 
non-injurious to the parent material. 


GENESOLV D Fluorocarbon Solvent 

offers the exceptional purity you 

need... plus these other specific 

advantages in ultrasonic cleaning 

operations: 

¥ extremely low undissolved and dis- 
solved residue 

¥ selectivity 

¥ low toxicity 


llied 


hemical 


FLUOROCARBON 
SOLVENT 


¥ nonflammability 
low surface tension (increased wet- 
tability, with minimum dragout) 
¥ quick drying 
Find out now about GENESOLV D's 
special effectiveness. Our Technical 
Service constantly is developing new 
data, and would be pleased to work 
with you on your cleaning problems. 
Write or phone your nearest General 
Chemical Office. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 
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TYPE 10, ACTUAL SIZE 


SIZE, 1-3/8" x 1-3/8" x 3/8” 


This frequency standard (360 or 400 cy.) 

is accurate to + 25 parts per million at 

10° to 35°C. The tuning fork is made from 

Iso-elastic alloy and is approximately 1 inch 

long. Fork aging has been greatly minimized. 

Compensation in the circuit provides a mini- 

mum rate change throughout the useful life of 

the power cell (over a year). External power of 

1.4 volts at approximately 6 microamperes can 

also power the. unit. An hermetically sealed model, 
Type 15, is also available. 


TYPE ‘2007 


TYPE 15 


Fo. more than 20 years, this com- 
pany has made frequency standards and fork oscillators within the 
range of 30 to 30,000 cycles for applications where consistent accuracy 
and rugged dependability are demanded. A few examples are shown 
and described here. 


Some users integrate these units into instruments of their own manufac- 
ture. Others rely on our experience and facilities to develop complete 
operating assemblies to meet their special needs. 


You are invited to submit any problems within the area of our activities 
for study by our engineering staff. 


’ AMERICAN 


AND TUNING FORK OSCILLATORS 


TYPE K-5A FREQUENCY STANDARD 


Size, 3%” x 3” x 1%” 
Weight, 1% lbs. 
Frequency: 400 cycles 
Accuracy: .03%, —55° to + 71°C 
Input: 28V DC +10% 
Output: 400 cy. approx. sq. wave 
at 115V into 4000 ohm load (approx. 4W) 


TYPE 2007-6 FREQUENCY STANDARD 


Transistorized, Silicon type 
Size, 1%” dia., x 342” H., Wt., 7 oz. 
Frequencies: 360 to 1000 cy. 
Accuracies: 
2007-6 + .02% (—50° to +85°C) 
R2007-6 + .002% (+15° to +35°C) 
W2007-6 + .005% (—65° to +-85°C) 
Input: 10 to 30V DC at 6 ma. 
Output: Multitap, 75 to 100,000 ohms 


TYPE 25 PRECISION FORK 


Size, 58” dia. x 2%” 
Weight: 2 ounces 
Frequencies: 200 to 1000 cy. (specify) 
Accuracies: 
R-25T and R-25V + .002% (15° to 35°C) 
25T and 25V + .02% (—65° to 85°C) 
For use with tubes or transistors. 


TYPE 15 FREQUENCY STANDARD 


Similar to Type 10 (illustrated) except 
with silicon transistor, hermetically sealed 
and vibration resistant. 
Size, 1” x 2” x 2” high 
Tolerance, + .01% from —40°C to + 71°C 
Output: .IV at 50,000 ohms source impedance. 


Time Prooucrs, INC. 


61-20 Woodside Ave., Woodside 77, L.I., N. Y. 


ta tata alan oR a en 5 EERE EEE 
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New! Sylvania CT 4257 


Decade Counter Tube 
in Dome-Shaped T-9 Bulb 
with 10 Output Cathodes 


Sylvania introduces the new CT4251 ... opening a dramatic 
new approach to the design of very compact, low-cost count- 
ing equipment in the 0-5OKC frequency range. 


Utilizing a new dome-shaped T-9 bulb evacuated from the 
base, Sylvania CT4251 offers significant reductions in seated 
height. CT4251 features 10 output cathodes, offering the ver- 
satility and advantages of tube types previously available 
only in the T-11 bulb. Examples: electrical information can 
be fed from all 10 cathodes, enabling preselection of a count 
from 0-9; the diameter of the ring of cathodes is identical 
with that of types in the T-11 outline, providing excellent 
visibility of readout information. 


Sylvania CT4251 is the lowest cost cold cathode Decade 
Counter Tube available. Combining electrical and visual 
readout functions, it offers extensive economies in circuitry 
and associated components. Sockets, too, for its 13-pin 


SUBSIDIARY OF 


ore 


Illustration compares size advantage of 
Sylvania CT4251 to type in T-11 outline 


circle are as much as one-half the cost of sockets normaliy 
required for T-11 types. In addition, this new 13-pin circle 
makes it possible for Sylvania CT4251 to be designed into 
equipment using transistorized and printed circuit techniques. 


Tests to date of Sylvania CT4251 indicate superior quality 
performance even under stand-by operation for 500 hours. 


Your Sylvania Sales Engineer will be pleased to tell you 
more. Contact him or write Electronic Tubes Division, 
Sylvania Electric Products Inc., Dept. 1911, 1100 Main 
St., Buffalo 9, N.Y. 


Total Anode Min. Double 


GENERAL TELEPHONE & ELECTRONICS 
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Sylvania Current (mA) Min. Anode Pulse Min. Double 
Type ———__—_—_——_ Supply Voltage Amplitude Pulse Width 
Min. Max. (Vdc) (V) (usec) 
CT4251 0.65 0.8 400 -—70 4 
79 


|| DELICATE ver RUGGEE 


Not a usual combination. The sensitivity and toughness included in every Honeywell 
panel instrument is a result of the infinite patience and superior technical know-how of our 
designers and engineers. [] Ruggedized Honeywell panel instruments are available with external 
zero adjuster. They are sealed, dustproof, moistureproof and immune to the hazards of climate and 

atmosphere. Built to withstand the most severe tests of shock, vibration and strain — and still give 
accurate, reliable readings — they’re another reason why the name Honeywell and the word dependability 
are synonymous. L] Perhaps a quality instrument from Honeywell can help you do a job better and faster. Just 
get in touch with our representative in your area — he’s listed in the classified pages of your telephone directory. 


Or contact us direct: PRECISION METER DIVISION, Minneapolis- Honeywell 


Honeywell Regulator Company, Manchester, New Hampshire, U.S.A. In 
Canada, Honeywell Controls Limited, Toronto 17, Ontario. Honeywell Lil 4 
International Sales and service offices in all principal cities of the world. Precision, Mater. 
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Receptacle 
contacts 
recessed in housing 


Tab contacts 
molded 
1 4s bt bed Abt bef bot bs in housing 


OF CONTACTS IN THIS CONNECTOR 


The AMPin-cert* Blade Connector is staked down for stand pat positioning on the board 
... gives you positive alignment and perfect contact at all times! No board warpage either! 
The tab housing acts as a rigidizing member . ... keeps the board straight, level and true 
regardless of environmental conditions and repeated insertions and extractions. These 
are just two of the answers that AMPin-cert Blade Connectors have for maximum relia- 
bility, lowest installed costs and trouble free performance. There are many more, for 
instance: 


® no paid-for but unused contacts with AMP's crimp type, snap-in design 


e guaranteed individual contact forces 


large contact areas reduce connector pressures, avoid hard wear on plating and 
increase contact life 


e raised barrier sections and large contact cavities prevent moisture entrapment 


e recessed cavity construction eliminates need for sleeving 


rigid metal guide pins assure perfect connector mating during insertion 


Complete details will be sent on request. “Trademark of AMP Incorporated 


ANIP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England ¢ France e Holland « Italy « Japan * Mexico « West Germany 
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...ALL IN ONE INSTRUMENT 


NEW 


iu 


SWEEP SIGNAL GENERATOR 


900B 


Here’s the last word in versa- 
tility and precision, the ultimate 
instrument for all your IF- 
VHF-UHF requirements. The 
new Jerrold 900B offers unusual 
stability in sweep widths as 
narrow as 10 ke and as wide as 
400 mc. Frequency range 500 
ke to 1200 mc. 


$1980 +0.5. Pritadelphiax* 


*Illustration of scope at left shows 
typical communications receiver re- 
sponse 4 kc bandwidth at 7 me, Illustra- 
tion at right shows typical distributed 
amplifier response 2-220 me. 


** Prices and specifications subject to 
change without notice. 


JERROLD 


e Built-in crystal-controlled har- 
monic markers at 1, 10, and 
100mc intervals. 


e Each marker output individu- 
ally controls from front panel. 


e Built-in variable-gain dc-cou- 
pled scope preamplifier with 
200X gain. 


e Built-in precision attenuator 
from zero to 50db in 10db steps. 


e Accurately calibrated frequency 
dial. 


e High-level metered output. 
Write for complete technical data. 


ELECTRONICS CORPORATION 
Industrial Products Division, Dept. ITE-118. 
The Jerrold Building, Philadelphia 32, Pa. 


Jerrold Electronics (Canada) Ltd., Toronto « 
Export Representative: Rocke International, New York 16, N.Y. 
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Books 


Crossed-Field Microwave Devices 
Vol. 1, Principal Elements of 
Crossed-Field Devices 

Published 1961 by Academic Press, Inc., 


Ave., New York 3, N. Y. 
$22.00. 


111 Fifth 
648 pages. Price 


Crossed-Field Microwave Devices, 
Vol. 2, Principal Types of 
Crossed-Field Devices Analysis of 
Oscillator System Performance 
Regional Progress and Trends 


Published 1961 by Academic Press, Inc., 111 Fifth 
Ave., New York 3, N. Y. 520 pages. Price $18.00. 


Information Theory, Statistical 

Decision Functions, Random 

Processes 

Published 1961 by Academic Press, Inc., 111 Fifth 
Ave., New York 3, N. Y. 843 pages. Price 


$22. 00. Transactions of the Second Prague Con- 
ference, June 1-6, 1959, Liblice near Prague. 


Progress in Astronautics and 
Rocketry, Vol. 3, Energy Conversion 
for Space Power 

Edited by N. W. Snyder. Published 1961 by Aca- 


demic Press, Inc., 111 Fifth Ave., New York 3, 
N. Y. 779 pages. Price $7.25. 


Progress in Astronautics, and 
Rocketry, Vol. 4, Space Power 
Systems 

Edited by N. W. Snyder. Published 1961 by Aca- 


demic Press., Inc., 111 Fifth Ave., New York 
3, N. Y. 632 pages. Price $6.00. 


Progress in Astronautics and 
Rocketry, Vol. 5, 


Electrostatic Propulsion 
Edited by D, B. Langmuir, E. Stuhlinger & J. M. 


Sellen, Jr. Published 1961 by Academic Press, 
Inc., 111 Fifth Ave., New York 3, N. Y. 579 
pages. Price $5.75. 


Two-way Mobile Radio Maintenance 
By Jack Darr. Published 1961 by Howard W. 


Sams & Co., Inc., 2201 East 46th St., Indian- 
apolis 6, Indiana. 256 pages. Price $4.95. 


Troubleshooting Amateur Radio 
Equipment 
By Howard S. Pyle, W70E. Published 1961 by 


Howard W. Sams & Co., Inc., 2201 East 46th St., 
Indianapolis 6, Indiana. 128 pages. Price $2.50. 


Servicing Transistor Radios, Vol. 9 


Published 1961 by Howard W. Sams & Co., Inc., 
2201 East 46th St., Indianapolis 6, Indiana. 160 
pages. Price $2.95. 


Basic Electronics Series: 
Amplifier Circuits 


By Thomas M, Adams. Published 1961 by Howard 
W. Sams & Co., Inc., 2201 East 46th St., Indi- 
anapolis 6, Indiana. 136 pages. Price $2.95. 


Instruments and Measurements, 
Vol. 1, Automatic Process Control 
Physical Methods of 

Chemical Analysis 


Edited by Helge von Koch and Gregory Ljung- 
berg. Published 1961 by Academic Press, 
Publishers, 111 Fifth Ave., New York 3, N. Y. 
506 pages. Price $16.00. Proceedings of the 
Fifth International Instruments and Measure- 
ments Conference, Sept. 13-16, 1960, Stockholm, 
Sweden, 


November 1951 


d 
4 


GRIP LIKE A VISE 


Never before has a glass been developed that is so 
now compatible for use with 52% nickel alloy leads. 


; / b I The result is a compression between the glass and pins 
avaliaule so tight that twisting and bending of the pins to the 
breaking point will not cause rupture or leakage. (De- 


on many termined by Veeco Leak Detector with sensitivity at 


10-° std. cc /sec.) Thermal shock is excellent with this 


F U S I TE new TR-Glass. Salt spray resistance exceeds 100 hours. 


Every performance feature is well in excess of Mil 


TERMI N. AL S Specs. The use of TR-Glass may be considered for all 


types of Fusite solid glass headers as well as many 


other style terminals. 


Samples on request. Write Fusite, Department G-5 


Fusite Corporation, Cincinnati, O. 

Woodford Mfg. Co., Versailles, Ky. 

Fusite N. V., Konigweg 16, Almelo, Holland 

Fusite GmbH, Dieselstrasse 5 Karlsruhe, W. Germany 


THE FUSITE CORPORATION 


PROTECT PRODUCT 


eae 6000 FERNVIEW AVENUE, 
CINCINNATI 12, OHIO 
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LOW POWER ENVIRONMENTALLY PROVED...AVAILABLE NOW! 
D 


elco Radio’s new silicon digital modules operate on less than 4 mw. of power 
per logic stage. They are rugged enough to withstand extreme environmental conditions 
and are small and lightweight. Encapsulated in light foamy epoxy, each module weighs 


less than 12 grams and occupies less than one-half cubic inch. The basic set of modules 
includes a bistable multivibrator, a diode NOR gate, a power driver, a monostable multivi- 
brator and an astable multivibrator. From these basic units larger computer subassemblies 


can be assembled, such as shift registers, adders, binary counters, decimal counters 
and timing devices. A range of applications—from small scale switching circuits to 
large computers can be satisfied with these modules. Environmentally proved to: 


SHOCK VIBRATION HUMIDITY OPERATING ACCELERATION 
1,000G's in all planes 15G's at 10 to 2,000 cps 95% at max. temp. TEMPERATURE 20G's 
RANGE ~ 
—40°C to +-100°C 


STORAGE OR 
STERILIZATION 
TEMPERATURE 
—65°C to 4125°C 


2, 55.2222.222 
sgces a2 i8eas , 
—ameourmeg-oe | 
ty 
LLL 
Pedra 


J EPENDABILITY 


Physicists and electronics engineers: Join Delco Radio’s search for new and better products through Solid State Physics. 


Data sheets are available. Just write or call our Military Sales Department. IDELCO 
=D 


PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS 


Division of General Motors « Kokomo, Indiana 
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4,420 
12,400 
27,600 
33,750 


Te0K. 145 
400K-145 
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TYPE 


THERMISTORS 


FAST RESPONSE in temperature 


measurement...temperature measurement 
and control... liquid level sensing... 


PLUS the most uniform operating 
characteristics of any bead types known! 


mw Add versatility to these Keystone advantages 

in low power bead-type thermistors—and you have 
every good reason for making Keystone your 

key source for thermistor production requirements! 
mw The table at left lists basic Keystone 

units in stock. An almost infinite 

number of special units can be engineered 

and furnished to meet your needs. These can be 
supplied with a wide variety of lead 

materials to meet your design requirements. 
Protective coatings, such as glazes, silicone 
varnishes, durex and cycleweld can be applied, 
enabling operation in many environmental conditions. 


wg Due to the special nature of our production 
processes, our L0503 and L0505 size units provide 
more uniform operating characteristics than 

any bead types previously known. 

These types have a basic unit nominal diameter 
of .050” and thickness of .030” and 

.050” respectively. Various configurations 

call out a time constant of approximately 5 
seconds and a dissipation constant of 

0.62 milliwatts per degree Centigrade. 


w These units can be fabricated in any special 
configurations, including silver probes, stainless 
steel probes, glazed ceramic probes, units 
mounted in headers, on transistor bases, etc. 

m= Keystone Bead Type Thermistors are available 
in close-tolerance patterns. Resistance- 
temperature tolerances are maintained in 

regular production within the same tolerance 
limits as other Keystone types. 


mw May we have your requirements? 


4 eyslonw 


CARBON COMPANY 


ST. MARYS, PA. 


THIS IS HOW RESISTORS OUGHT TO 
LOOK. THIS IS HOW RESISTORS OUGHT 
TO WORK. CORNING NF RESISTORS DO. 


Glass-enclosed, fusion-sealed Corning NF resistors have boiled merrily in salt water for days 
without showing a jot of change in their electrical characteristics. 


These are resistors that are rugged, completely moisture 
resistant, highly vibration resistant . . . in short, resistors 
that exceed the requirements of MIL-R-10509C, Char. 
B, better than any we’ve seen or heard of. 

The key to such fortitude is our NF structure. We start 
with glass rods with metal oxide applied under heat. This 
in itself makes a moisture-resistant, almost abnormally 
stable resistor, as you well know if you have ever used our 
regular N-style resistors. 

We encapsulate this basic unit in a glass envelope and 
apply glass-to-metal seals at the leads . .. comparable to 
those in a vacuum tube. 


IMMEDIATE DELIVERY « There are two models of this 


gem in production, ready for quick shipment: the ¥%-watt 
NF-60 and the 4%-watt NF-65. Resistance ranges from 
100 ohms to 360K ohms. Voltage ratings are 250v and 
300v. Full rating at 70°C. with derating to 150°C. 
More typical values: 


Load hife><; 4. iui aiccsseteeatate eter yet ae are 0.3% 
Voltage coefficient onc n eke eee 0.001% |v 
Temp, cochiciente:: 22ers 0.015% |°C 
Insulation -resistance\ses ase ee 100,000 megohms 


To get these and other data for your file, just write 
and ask for Data Sheet CE-2.02. Address: Corning 
Glass Works, 546 High Street, Bradford, Pennsylvania. 


CORNING GLASS WORKS, BRADFORD, PA. ‘ 
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in direct writing recording systems 


only Brush 
designs 


specifically for mil specs 


From every nut and bolt to the shipping crate, fully militarized Brush Direct Writing 
Recording Systems are originally built to meet military specifications. 


we 


That’s why they are performing every imaginable task of data acquisition and 
recording at U.S. and NATO installations throughout the world. These electric writing 
systems have proved their unexcelled reliability ...from the Operations Monitor 
that will record 120 separate operations at the instant they occur... to the Analog and 
Sequence Recorder that simultaneously records both analog data and sequential events. 
And, they are built for maximum performance in the hands of non-technical personnel. 


Brush equipment is already at work putting evaluation data in writing for a whole new 
generation of weapons. When the weapons become operational, Brush MIL Recorders 
are a vital part of the system. This experience is unique in the industry. Before 
prototype design becomes a problem—call, write or wire Brush for complete details. 


Brush INSTRUMENTS 


DIVISION OF 


37TH AND PERKINS | CLEVITE | CLEVELAND 14, OHIO 
CORPORATION 


Checking Computer Storage Units 


WE BASES. 


TYPE 77 TOME BASE UNIT 
sweat 


TIME BASE A 
TYPE 21 TUAE-BASE UNIT 
Teeny 


ryPe b 
pucN unt 
prc 


Photographed at Los Alamos Scientific Laboratory, Los Alamos, New Mexico. 


Engineers at the Los Alamos Scientific Laboratory in 
New Mexico presently use a Tektronix Type 555 Dual-Beam 
Oscilloscope for checking out the magnetic-core storage 
units in Stretch, the new high-speed computer. Upper trace 
is a storage pulse from one of the units. Lower trace is free- 
running, awaiting the next storage pulse switched in by the 
computer. 


Six of these magnetic-core storage units constitute the 
basic memory of Stretch, reputed to be the world's most 
powerful computer. The computer memory can store 98,304 
words of information, equivalent to more than 1,500,000 deci- 
mal units—with data retrievable electronically from any 
unit in approximately 2 microseconds. 


CHARACTERISTICS 


Independent X and Y Deflec- 
tion « DC-to-30 MC, 12-nsec 
Risetime with Fast-Rise Plug- 
In Units « 21 Calibrated 
Sweep Rates from 0.1 psec/ 
cm to 5 sec/cm « 5X Magni- 
fier « Single-Sweep Provision 
* Calibrated Sweep Delay « 
Amplitude-Level (Manual) 
Selection or Fully Automatic 
Triggering Facilities » 10-KV 
Accelerating Potential + 4- 
cm by 10-cm Display for Each 
Beam, with 2-cm Overlap « 
Amplitude Calibrator. 


CAPABILITIES 


With a Tektronix Type 555 
Dual-Beam Oscilloscope, you 
can control either or both 
beams with either time-base 
generator. You can operate 
one time-base unit as a delay 
generator—hold off the start 
of any sweep generated by 
the other for a precise inter- 
val from one-half microsec- 
ond to 50 seconds—and ob- 
serve both the original dis- 
play and the delayed display 
at the same time. 


By interchanging any com- 
bination of 17 letter-series 
plug-in units, you have signal- 
handling versatility in such 
applications as dual-beam 
pulse-sampling . . . transis- 
tor-risetime testing... semi- 
conductor-diode-recovery- 
time studies ... strain gage 
and other transducer meas- 
urements differential- 
comparator displays ... as 
well as multiple-trace work 
in general laboratory exper 
ments. 


The Type 555 can mean bet- 

ter engineering for you—in 

less time. 

[Vpe S05 eae eter $2600 
(without preamplifiers) 


Includes Indicator Unit, Power Unit, 
2 Time-Base Units, 4 Probes, Time- 
Base Extension, 7 other accessories. 
U.S. Sales Price f.o.b. Beaverton, Ore. 


Designed and built for the Laboratory by IBM, in co- 
operation with the Laboratory's Theoretical Division staft 
members, Stretch permits scientists to work with far more 
realistic weapons simulations than in the past, and to ana- 
lyze the vast amount of data gathered during the tests of 
nuclear rocket propulsion reactors. 

For your own scientific tests and measurements—in 
analyzing waveforms in the dc-to-30 mc range—you will find 
a Tektronix Type 555 Dual-Beam Oscilloscope extremely 
adaptable and reliable. You can use it to display almost any 
signal in almost any laboratory application. 

To observe the signal-handling ease and capabilities 
of this dual-beam oscilloscope in your own laboratory appli- 
cation, please call your Tektronix Field Engineer. He will 
gladly arrange a demonstration for you at your convenience. 


Tektr. OnIxX, INC.  P.0. 80x 500+ BEAVERTON, OREGON / ‘Mitchell 4-0161 » TWX—BEAV 311 - Cable: TEKTRONIX 


TEKTRONIX FIELD OFFICES: Albuquerque, N. Mex. « Atlanta, Ga, + Baltimore (Towson) Md. + Boston (Lexington) Mass. « Buffalo, N.Y. » Chicago (Park Ridge) Ill. » Cleveland, Ohio + Dallas, Texas « Dayton, Ohio 


* Detroit (Lathrup Village) Mich. * Endicott (Endwell) N.Y. * Greensboro, N.C. * Houston, Texas + 


Indianapolis, Ind. »* Kansas City (Mission) Kan. * Los Angeles, Calif. Area (East Los Angeles 


t Los Angeles) « Minneapolis, Minn. « Montreal, Quebec, Canada » New York City Area (Albertson, L.L., N.Y. * Stamford, Conn. « Union, N.J.) * Orlando, Fla. + Philadelphia, Pa. « Phoenix (Scottsdale) Ariz. 


p 


reg. * Poughkeepsie, N.Y. « San Diego, Calif. « San Francisco, Calif. Area (Latayette, Palo Alto) + Seattle, Wash. * Syracuse, N.Y. * Toronto (Willowdale) Ont., Canada » Washington, D.C. (Annandale, Va.). 


ENGINEERING REPRESENTATIVES: Kentron Hawaii Ltd., Honolulu, Hawaii. Tektronix is represented in twenty-five overseas countries by qualified engineering organizations 
European and African countries, the countries of Lebanon and Turkey, please contact TEKTRONIX INTERNATIONAL A.G., Terrassenweg 1A, Zug, Switzerland, for the name of your local engineering representative. 
Other Overseas areas, please write or cable directly to Tektronix, Inc., International Marketing Department, P. O. Box 500, Beaverton, Oregon, U.S.A. Cable: TEKTRONIX. 
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Next inonth 


ELECTRONIC MATERIALS—NOW AND IN THE FUTURE! 


Within just the last two years there has been a new comprehension of the inherent electrical properties 
of materials. Stemming from the science of solid-state techniques a deeper appreciation of the behavior 
of the electron and its reactions to its environments is taking place. We now know that it reacts to 
pressure, strains or molecular and crystalline structures, and that it reacts to temperature changes, or to 
a degree of light. Research along these lines is creating new families of materials, and paving the way 
for electronic progress in the coming years. 


SURVEY OF LOW-NOISE MICROWAVE AMPLIFIERS 


The development of low-noise microwave amplifiers such as the maser and varactor diode parametric 
devices are opening up new possibilities for military and commercial electronics. This article examines 
some of the major aspects of this radically new approach. 


CONNECTORS AND GALVANIC CORROSION 


Many factors must be considered when predicting connector reliability. Of these, the destructive galvanic 
corrosion of mating metals is probably the most difficult to determine. This article presents the results of 
environment simulating test which greatly aids in this determination. 


1962 ELECTRONIC SPECTRUM CHART 
For well over a decade ELECTRONIC INDUSTRIES has been noted as the source of information on fre- 


quency assignments. The colorful El Frequency Charts are one of industry's most familiar sights, adorning 
the walls of all major electronic laboratories. This year, the chart is being brought up to date, to include 
the international frequency agreements determined at the recent Geneva conference, and covering the 
new high frequency bands. 


Plus all other regular departments 


Our regular editorial departments are designed tronic Shorts, Coming Events, El Totals, Snapshots 
to provide readers with an up-to-the-minute sum- of the Electronic Industries, El International, News 
mary of world wide important electronic events. Briefs, Tele-Tips, Books, Representatives News, 
Don't miss Radarscope, As We Go To Press, Elec- International Electronic Sources, Personals, etc. 


COMING SOON 
VACUUM TUBE VOLTMETERS 


Most engineers at some time or other have occasion to use the old .tandby—the Vacuum Tube Volt- 
meter! But then the questions arise—What VTVM's are available to the industry? What are their capa- 
bilities? What companies manufacture VTVM's? As a result of an industry-wide survey by ELECTRONIC 
INDUSTRIES these questions are answered in next month's issue. Company's name, instrument niodel 
number and specifications of the instrument are presented in chart form. 

Companies throughout the industry, both here and abroad, have been queried and have answered. 
Manufacturers in the United States, Australia, Canada, Denmark, France and Great Britain have con- 
tributed to help make this a valuable reference piece. 


Watch for these coming issues: 


* JANUARY *MARCH * JUNE 
Statistical and 


Annual Industry Review Annual IRE Issue All-Reference Issue 


Being a technique, microwaves are useful 

in many fields of technology, 

such as radio, physics, and optics. 

The areas which deserve the most attention, 
because of growth potential, 

are high power microwaves and optical masers. 


MICROWAVES-— 


Fig. 1: Normalized attenuation as a function of waveguide dimension. 
A large reduction in attenuation is possible using oversized rectangular 
waveguide. The comparative “low-loss” feature of the TE°o: mode 
can be attained when the circular waveguide is significantly oversized. 
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ECAUSE sources and detectors were relatively 

easily obtained, the evolution of electromagnetic 
technology began at the low and extremely high fre- 
quency ends of the spectrum. 

At the low frequency end, circuit dimensions are 
small compared to wavelength. The analytical proce- 
dures are based on lumped constant elements; and, 
the engineering entities, such as, voltages and im- 
pedances, have unique significance. 

At the extremely high frequency end of the spec- 
trum—infrared and visible radiation—circuit elements 
have dimensions which are often many thousands of 
wavelengths. The tangible entities are quantities such 
as focal length, aperture, polarization, etc. 

Between these limits, circuit elements may have 
dimensions comparable to wavelength. This is the 
portion which is broadly referred to as the microwave 
band. The band may cover from 100 mc to 100 KmMc 
with greater engineering importance between 1 and 
35 KMC. 

At microwave frequencies, the low-frequency lumped 
constant elements are replaced by distributed con- 
stants. And, many optical principles can be applied 
directly. Microwave power can be transmitted inside 
a single hollow conductor or waveguide, unlike the two 
conductors necessary at low frequencies. Like light, 
microwaves can be confined and transmitted by a 
straight waveguide; but unlike light, microwave power 
flow direction can be changed, easily, by the wave- 
guide—without loss in power. 

In microwave circuits, voltages and currents are no 
longer unique; and, these quantities are often re- 


DR. TOMIYASU is a member of the IRE-PGMTT Administrative 
Committee and served as Chairman of that group during 1960-61. 
Prior to his election as Chairman, he was Editor of the IRE Trans- 
actions on MTT. He is currently on the IRE Editorial Board. 
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By DR. KIYO TF 


General Engineering Take 
General Electric Co. 
Schenectady, N. Y. 


placed by electric and magnetic fields. Impedances no 
longer have unambiguous definitions and their cal- 
culations often involve stored energies in evanescent 
modes. 

The earliest work at microwave frequencies used in- 
coherent sources, such as spark gaps and radiant 
lamps. It was fairly clear that many important uses 
had to await the development of a more powerful 
coherent source. Such a source was invented by 
Varian in 1938. This later became the klystron. With 
the new tube, a new era of engineering developments 
followed, leading to the success of radar and numer- 
ous other achievements. 

Microwave is popularly discussed in terms of its 
more dramatic use—radar. The importance of micro- 
waves is actually much broader than for radar alone. 
The theory and techniques, being so vastly different 
from either radio frequency or optics, have found 
powerful applications in many diverse fields of science 
and engineering. The extent of the application is 
gradually widening, the rate being limited primarily 
by the speed of cross communication between unique 
technical disciplines. 

As many scientific and engineering technologies 
have demonstrated explosive growth during the past 
10 to 15 years, microwave has been no exception. 
During this period, many new technical developments 
have emerged, such as microwave spectroscopy, micro- 
Wave communication, ferrites, microwave maser, 
parametric amplifier, microwave plasma diagnostics, 
high power microwaves, optical maser, etc. The pres- 
ent era of technological revolution can be attributed 
to many factors, among which are recognition of 
scientific importance to social advancement, exploita- 
tion of latent technical capabilities, rapid and rela- 
tive ease in technical communication through journals 
and conventions. 
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What is the future of microwaves?—especially after 
so many advances have been made! Instead of making 
debatable general predictions, let’s discuss a few spe- 
cific areas and highlight some of the barrier problems 
and trends towards further development. 


Ferrite 


Following the unbelievable 1952 achievement of 
non-reciprocal behavior in a microwave solid state 
device using ferrite, the use and production of ferrite 
components appeared very quickly—within 114 years. 
Until then unattainable performance such as circuit 
isolation and non-reciprocal phase shifters uncovered 
other developments and stimulated further device 
study. Some recent components are ferrite power 
limiter, ferrite amplifier, isomodulator, etc. In less 
than a decade, ferrites have attained product matur- 
ity; the forecast is steady growth. New materials are 
being studied which should optimize present com- 
ponents and possibly suggest new ones. 


Varactor Diode 


Perhaps one of the most simple, intriguing and 
versatile circuit elements is the semiconductor diode. 
In an ideal lossless form, it becomes a variable ca- 
pacitance or varactor. The breadth of circuits and 
uses appear virtually limitless and analytical papers 
published match this breadth. 


Although parametric circuit principles have been 
known for many decades, recent developments make 
frequent reference to the Manley-Rowe relations pub- 
lished in 1956. Perhaps the characteristic that gave 
the parametric circuit a surge of interest is its capa- 
bility of amplifying weak microwave signals with vir- 
tually no added noise. The critical need for simple 
low-noise microwave receivers, required for space 
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communication and improved ground communication 
systems, appears to be met by the solid-state para- 
metric amplifier. 

Further improvements will rest primarily on im- 
proved varactors in terms of higher Q, higher cutoff 
frequencies, higher power along with low production 
costs. Certain uses suggest multiplicity of elements and 
an eventual form of a continuous distributed configu- 
ration. 

While many present applications of varactors will 
continue into the foreseeable future, the overall field 
will likely expand considerably—limited only by device 
improvements. 


High Power Microwave 


The term, high power, is a relative quantity. Most 
present-day microwave applications can use higher 
power, and, if higher powers can be generated, new 
applications can be found. 

It is clear that the technological limits of high 
power generation have not yet been reached. The capa- 
bilities can be extended to higher peak power, higher 
average power, and higher frequencies. The most 
serious problems facing the tube designer are effi- 
ciency, beams, thermal problems, long life, output 
windows and spurious-free outputs. Other problems 
may be bandwidth, linearity, amplitude and phase 
stability. 

After the successful development of a super power 
tube, tube applications will depend heavily on the mu- 
tual compatibility and design dependence of source, 
components, techniques and system. In advance test- 
ing of components and technique development, profit- 
able use is often made of resonant cavities and travel- 
ing-wave resonators to simulate the anticipated peak 
powers. Some caution is required since the source 
impedance cannot be simultaneously simulated. 


Fig. 2: Surface resistance normalized to free-space impedance (377 
ohms) as a function of frequency for four common materials. 
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In the design of super power components, even 
minute insertion losses in db become significant in 
terms of watts. New approaches are required which 
can be readily fabricated and meet the eventual opera- 
tional environment. Any components oversized in 
dimensions compared to wavelength must consider 
mode conversion problems to be encountered under the 
operating conditions. 

Super power levels raise the natural question of 
breakdown. What is the highest power level that any 
component can carry? Breakdown in vacuum cannot 
be reliably predicted. At above-atmospheric pressures, 
the effects of non-uniform electric fields have not been 
fully studied. In the presence of appreciable amounts 
of spurious frequency power, the breakdown phenome- 
non has not been investigated at all. 

One component which often arcs or “sizzles” under 
high power is the waveguide coupling flange. Spuri- 
ous and harmonic frequencies probably contribute to 
the sizzling. Although the problem carries much en- 
gineering significance, it does not seem to have re- 
ceived sufficient attention. Perhaps this is due to its 
relatively mundane nature and because no single flange 
design can meet most packaging and environmental 
requirements. 

The wireless transmission of megawatts of average 
microwave power over distances of ten miles is being 
studied by Raytheon for a space platform applica- 
tion. Fairly efficient generation and radiation of the 
microwave power has been designed, and energy con- 
version at the receiver involves a thermal cycle. 
Power converters which will convert microwaves into 
de are now being studied by Raytheon and Purdue 
University. Very efficient converters especially at the 
highest power levels are still needed. A device which 
can convert microwaves into mechanical power, i.e., a 
microwave motor, should find many applications. 

During the past few years, solid-state devices such 
as transistors and junction diodes have replaced some 
of the low power thermionic tubes. It does not appear 
that solid-state devices are an obvious threat to replace 
high power tubes. However, recent pulsed ferrite 
experiments offer some bases for speculation. 


Phase Shifter 


Among microwave components, that which often 
forces the microwave designer to an uncomfortable 
position of compromise, is the electronically-controll- 
able phase shifter. Some of the desired specifications 
are: (1) accuracy, (2) phase range, (3) fast response, 
(4) small drive power, (5) high microwave power, 
(6) light weight, (7) small volume, (8) small in- 
sertion loss, (9) bandwidth, ete. Ferrites and junc- 
tion diodes have been used in phase shifters but there 
is much room for improvement, especially at high 
microwave power levels. 

Although not continuously variable, a discharge in 
the form of a switch can be used in a digital-type 
phase shifter. The discharge switch can be externally 
controlled but the microwave power levels must be 
relatively small, lest the microwaves will control the 
discharge. Among discharge type switches, the multi- | 
pactor is the only one which can be either initiated or — 
quenched while the high level is applied. In addition 
to this feature, the switch has fast response time and 
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requires small drive power; hence it should be bene- 
ficial for digital phase shifting of high power micro- 
waves. 


Microwave Maser 


With the impetus on microwave technology during 
the early 1940’s, and with the predicted and verified 
K-Band absorption due to water vapor, a new field 
of microwave spectroscopy was launched. Much of 
this early work on extremely high resolution spectro- 
scopy was carried out by Professor C. H. Townes, 
Columbia University. These studies contributed im- 
mensely to the knowledge on structure of matter. 
From this work arose the development of the K-Band 
maser, which is a microwave amplifier using a beam 
of ammonia molecules instead of a beam of electrons. 
The maser provided unprecedented low noise figures, 
bordering the ideal. Subsequent developments led to 
solid-state masers using ruby, rutile and emerald. 
These devices are tunable using a magnetic field. 

Though initially handicapped by narrow bandwidth, 
recent solid-state traveling wave structures provide 
practical bandwidths. The low temperatures required 
will prevent universal application but the microwave 
maser is irreplaceable in specific applications such 
as primary frequency standards, radio astronomy re- 
ceivers, ete. 


Optical and Infrared Maser 


One of the most startling achievements in modern 
physical science is the generation of coherent light. 
A coherent signal is defined as one which is mono- 
chromatic, unipolarized and uniphased across an aper- 
ture. In rapid succession three materials were an- 
nounced, viz, ruby, impurity-doped calcium fluoride, 
and helium-neon gas mixture, which generate coher- 
ent waves at red and infrared wavelengths. The prin- 
ciples of these masers were published by Townes and 
Schawlow in 1958 and the first optical maser was an- 
nounced in 1960 by Hughes Research Laboratory. 

One of the predicted uses of the optical maser is 
wideband communication where, in theory, a 1% band- 
width can handle simultaneously one million television 
channels! The realization of this capability will how- 
ever require very extraordinary advances in modula- 
tion and demodulation techniques. Other factors to 
be considered are signal-to-noise ratio, channel capac- 
ity, inter-channel interference and terminal equip- 
ment. 

Due to the combination of high output power and 
narrow emission linewidth (narrow radiation beam) 
it should be possible to communicate over astronomi- 
cal distances through space. The narrow radiation 
beam should make it possible to search the moon with 
a ten-mile diameter beam using an optical maser 
transmitter on earth. 

Inasmuch as the emitted linewidth is so narrow, 
the energy can be focused into a spot size comparable 
to a wavelength. By focusing the high power output 
from a ruby optical maser, small holes have been drill- 
in razor blades. Under strong focused fields, quartz 
exhibits non-linear behavior, and a second-harmonic 
blue light has been generated by extremely intense 
red light emitted from a ruby optical maser. 

The only maser using gas delivering continuous 


ELECTRONIC INDUSTRIES + November 1961 


~~. 


power in the infrared region is the one which uses 
a mixture of helium and neon announced by Bell 
Telephone Labs in January 1961. The infrared emis- 
sion linewidth is significantly less than that from the 
ruby and it should be possible to make interferometric 
measurements over distances of 18 miles! 

The present vigorous search for new maser mate- 
rials will likely continue for many years. Without 
doubt there are countless applications of optical mas- 
ers and practical uses will be found for all devices 
regardless of the emitted wavelength and whether 
pulsed or continuous output. Perhaps it is significant 
to note that maser technology has jumped from mic- 
rowave to optical wavelengths. The microwave-in- 
frared gap is still relatively undeveloped and until 
more powerful sources and more sensitive detectors 
become available, advancements in this gap will be 
meagre. 

Despite the current explosive activity on, and study 
of, optical masers, there are many technical areas 
which demand scientific and engineering attention. 
These are elimination of relaxation oscillations, high 
overall efficiency, wide range in power output, wide 
range in emission wavelengths, continuous output, 
high peak power, etc. 


A. REPRINT 
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The early optical and infrared masers are self- 
excited oscillators. Although oscillators are regenera- 
tive amplifiers, it was not obvious that a coherent 
amplifier could be built. However, such an amplifier 
using ruby was successfully built by Bell Telephone 
Labs during the spring of 1961. Power gains of two 
were obtained. Further areas of development would 
be to achieve higher power gain, lower signal sensi- 
tivity, higher S/N ratio and tunability. 

The optical maser and its applications are in a stage 
of infancy. While the technical problems are numer- 
ous, there is general agreement that the expected 
rewards justify the effort. 


Other Devices and Applications 


As a diagnostic tool, microwave signals have been 
used to probe high density plasmas. High power at 
millimeter wavelengths is required to probe extremely 
dense plasmas. NASA is speculating that interaction 
of plasmas may generate extremely high power micro- 
waves useful for space communication. 

Microwave phonons which can freely propagate in 
quartz at cryogenic temperatures have been useful in 
studying the structure of matter. Intense microwave 
phonons have been demonstrated to amplify para- 
metrically microwave signals through induced non- 
linearity in quartz. 


References 
1. Edson, William A., “Future Trends in Microwave Beam 
Tubes,” Electronic Industries, Vol. 19, pp. 70-77; Nov. 1960. 
2. Hansen, R. C., and Weiss, M. T., “Report on Advances in 


Microwave Theory and Techniques—1960,’ IRE Transactions 
on M.T.T., Vol. MTT-9, pp. 278-290; July 1961. 


93 


— 


Designed for use in final radar system tests, this space type load 

presents a constant magnitude, variable phase, reflection to the 
transmitter. It is useful in studying the effects of transmitter- 

to-antenna mismatch caused by abnormal weather, such as icing conditions. 


Radar Antenna Test Load 


ye ENG the effect that abnormal operating 
conditions have upon a radar is an important part 
of a radar testing program. Transmitter-to-antenna 
mismatch is one undesirable situation that abnormal 
weather—such as icing conditions—can cause. Severe 
transmitter to antenna mismatch may shift the trans- 
mitter frequency enough to cause the radar to malfunc- 
tion. It is probable that a shift in the transmitter 
frequency due to mismatch is a function of both the 
magnitude and phase of the reflected wave. 
Here we discuss a space type load that presents a 
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Fig. 1: The radar an- 
tenna under test was 
located in a radome. 
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Fig. 2: A maximum 
vswr of 1.4 was in- 
troduced when the 
radome was placed 
against an_ infinite 
ground plane. 
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constant magnitude, variable phase, reflection to the 
transmitter. This antenna load is to be used in a final 
radar system test. An output not more than 25 db 
down from the antenna input is to be incorporated in 
this antenna load. This output will be used with a 
transponder to provide the antenna with an echo sig- 
nal. 

This antenna load was required to provide a constant 
magnitude, variable phase, reflection coefficient at the 
antenna input terminals. The reflection coefficient is 
to be continuously variable through 360°. This 360° 
reflection coefficient phase variation causes the an- 
tenna input impedance to traverse a constant VSWR 
circle on a Smith transmission line chart. It was as- 
sumed, for this work, that 1.7 would probably be the 
maximum VSWR caused by severe weather conditions. 
Thus, the required load would cause the antenna input 
impedance to traverse a 1.7 VSWR circle on a Smith 
transmission line chart. 

The antenna for this radar is located in a radome 
as shown in Fig. 1. The antenna provides a vertically 
polarized broad beam radiation pattern that is sym- 
metrical about the radome axis. Over the operating 
frequency band the antenna and transmitter are 
matched to the 50 ohm line connecting them. The oper- 
ating frequency bandwidth is about 4% of the center 
frequency. 

It was found that a rather severe discontinuity in 
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the space surrounding the radome was necessary to 
produce a 1.7 VSWR in the antenna input line. This 
is illustrated by the fact that 1.4 was the maximum 
VSWR introduced when the radome was placed against 
an infinite ground plane as shown in Fig. 2. 

One approach to the problem used a parallel plate 
metal lens as shown in Fig. 3. The theory was to col- 
lect the antenna energy and transform it into a plane 
wave with the lens. The phase of the reflected wave 
could then be adjusted by varying the distance d to a 
metal reflecting plate. This system was unsuccessful 
due to wide VSWR variations with changes in d. This 
was probably largely due to antenna to lens mismatch. 

A common difficulty encountered in several ap- 
proaches tried was the collection and reflection of 
enough energy to give a 1.7 VSWR. It was decided 
to collect all of the antenna energy and attempt an an- 
tenna-to-rectangular-waveguide match as shown in 
Fig. 4. The vertically polarized field produced by the 
antenna is compatible with the generation of a TE, 
mode in the waveguide. The mouth of the horn was 
covered with a metal plate with a hole in the center 
fitted to the metal housing. The transition from an- 
tenna input to horn output could then be considered a 
lossless two-terminal pair network. If the antenna 
were matched to the waveguide and a waveguide load 
Z transversed a constant VSWR circle on a Smith 
transmission line chart, the antenna impedance would 
traverse the same constant VSWR circle. The system 
shown in Fig. 5 would provide the required Z. The 
antenna input VSWR varied between 1.3 and 1.4 over 
the frequency band with the waveguide in Fig. 4 ter- 
minated in Z,. 

Let ¢ equal the input VSWR with the waveguide in 
Fig. 4 terminated in Z,. It has been shown that the 
antenna input VSWR, with the waveguide terminated 
in Z of Fig. 5, will vary between 1.7p and 1.7/p as 1 is 
varied through 4% wavelength.’ A 9 of 1.1 would allow 
the input VSWR to vary between 1.54 and 1.87. Thus, 

_to maintain a reasonably constant input VSWR, it was 
necessary to match the antenna to the Z, terminated 
waveguide within a 1.1 VSWR over the frequency 

band. The problem was then reduced to designing a 
matching network to match the horn output impedance 
to the waveguide. 


1. G. L. Ragan, “Microwave Transmission Circuits,” Vol. 9, 
_M.JI.T. Radiation Laboratory Series, 1948, p. 553. 
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Fig. 4: To increase 
antenna vswr an an- 
tenna - to - rectangu- 
lar-waveguide match 
was tried. 
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Fig. 5: Illustrated is 
a variable length of 
waveguide terminat- 
ed in an impedance 
that presents a 1.7 
vswr. 
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Fig. 6a: The horn 
output admittance 
curve, Yo is shown 
plotted on a Smith 
chart. 


Fig. 6b: This curve 
and the one above 
show how the 
matching network 
transforms the horn 
output admittance 
into the 1.1. vswr 
circle. 


Fig. 6c: The wave- 
guide matching net- 
work was used to 
match horn output to 
the waveguide. 
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Fig. 7: Block diagram shows the antenna load system used. 


Test Load (Concluded) 


The output admittance of the horn can be found by 
the following procedure.” 
1. Record the standing-wave ratio S and position of 
the minimum in the input line with the horn out- 
put terminated in Z,. 
. Determine the distance in guide wavelengths 
from the horn output to a short in the waveguide 
such that the corresponding minimum in the in- 
put line coincides with that in measurement 1. 
3. Enter a Smith transmission line chart at 1/S 
and travel counter-clockwise on a constant VSWR 
circle the number of wavelengths determined in 2. 

4. The point reached in 8 is the output admittance 
of the horn normalized with respect to Z,. 

The horn output admittance curve, Y,, is shown in 
Fig. 6a, 

The waveguide matching network shown in Fig. 6 
was used to match the horn output to the waveguide. 
The curves in Fig. 6 show the manner in which the 
matching network transforms the horn output admit- 
tance into the 1.1 VSWR circle. 

The complete antenna load system is shown in 
Fig. 7. The insertion of a small output probe in the 
waveguide presented no difficulties. Fig. 8 shows the 
antenna input impedance curve obtained at f, as | was 
varied through 14 wavelength. 

The author wishes to thank Mr. Lyle A. Robinson 
for his many valuable suggestions. 
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2. N. Marcuvitz, “Waveguide Handbook,” Vol. 10, M.J.T. 
Radiation Laboratory Series, 1951, p. 132. 


Fig. 8: Antenna input impedance curve provided by the system. 
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Modern 


| age earliest traveling-wave tubes used magnetic 
focusing fields provided by heavy, cumbersome sole- 
noids. Solenoids are still widely used with certain 
types of traveling-wave tubes, such as very-low-noise 
tubes, tubes requiring very strong magnetic fields, 
or tubes designed to deliver power outputs in the 
tens-of-kilowatts or megawatt range. 

During the 1950’s, however, under the impetus of 
the growth of electronic radar countermeasures and 
other airborne systems, intensive study of different 
focus structures resulted in the development of small, 
light-weight integrally packaged tubes containing the 
focus structure within the tube capsule. 

Integrally packaged TWTs now employ at least 
three modern focus techniques: uniform-magnetic- 
field focusing provided by miniaturized solenoids or 
permanent magnets, electrostatic focusing, or periodic- 
permanent-magnet focusing. This article describes the 
features of each type of structure. 


Frequency Coverage & Power 


Integrally packaged TWTs have been developed to 
amplify over wide frequency bands from the 500 to 
1000 Mc octave to the 12,000 to 18,000 Mc band, and 
to provide saturated power outputs ranging from 
milliwatts to more than ten kilowatts. Such tubes, 
in general, weigh from 2 to 6 lbs. for low-power and 
low-noise types up to 15 to 20 lbs. for the highest- 
power tubes—a far cry from the early solenoid-focused 
units which weighed several hundred pounds and con- 
sumed kilowatts of solenoid power. 


REFERENCE PAGES 
The pages in this section are perforated for easy re- 
moval and retention as valuable reference material. 
SOMETHING NEW HAS BEEN ADDED 


An extra-wide margin is now provided to permit 
them to be punched with a standard‘ three-hole- 
punch without obliterating any of the text. They can 
be filed in standard three-hole notebooks or folders. 
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The heart of many microwave systems is the traveling-wave tube. 
Integrally packaged TWT's used today employ three focusing techniques. 
The features of each are presented here, in a concise manner, 


as an aid to proper selection. 


TWT Focusing Methods 


Fig. 1 relates frequencies from 500 to 18,000 mc 
to the highest power-output levels obtainable from 
both periodic-magnetic and electrostatically focused 
TWTs developed by the microwave industry in the last 
few years, with the major activity directed toward 
periodic magnetic focusing. In the very active radar- 
frequency ranges in mid S-band and lower X-band, 
tubes having saturated power outputs up to the ten- 
kilowatt level have been developed. At lower powers 
(i.e., 1 watt and less), a wide variety of very-wide- 
band tubes have been developed to cover all the fre- 
quency bands indicated. Integrally packaged uniform- 
field tubes (not shown) are used primarily for very- 
high-power and low-noise applications. 

Fig. 2 compares the appearance of integrally pack- 
aged TWTs using the three modern focus structures 


Fig. 1: Frequency coverage and power output of commercially 
available traveling-wave tubes using two types of beam focusing. 
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Fig. 2: Comparison of TWT’s with various focusing methods. 


Fig. 3: A miniature TWT solenoid making use of aluminum foil. 
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Fig. 4: The basic structure of a traveling-wave tube is shown. 


TWT Focusing (Continued) 


with that of the 6861 low-noise tube and its 40-lb. 
solenoid. The photograph shows the large reduction 
in size resulting from the modernization of the focus 
structure. 


Basic TWT Structures 


The basic structure of a TWT is shown in Fig. 4. 
The tube contains a slow-wave structure, such as a 
helix, along which the wave to be amplified travels, 
and an electron gun which projects an electron beam 
through the helix to the collector. The essential com- 
ponents of the TWT are the electron gun, the helical 
slow-wave structure, the collector, the circuits used 
to couple r-f energy to and from the helix. The focus 
structure has to focus the beam for many inches 
without appreciable helix interception. 

For frequencies in L-, S-, C-, and portions of X-band, 
the r-f signal is applied to or extracted from the helix 
by a helical coupler. The coupler consists of an ex- 
ternal helix wound in a threaded Teflon sleeve and 
coupled through the tube envelope to the main helix. 
For frequencies in X-band and above, a waveguide 
coupler is coupled through the tube envelope to an 
antenna at one end of the helix. Because both types 
of couplers are separate from the electron-tube portion 
of the TWT, and are small in dimension, their use in 
modern focus systems is attractive. 


Uniform-Field Focusing 


The solenoids and permanent magnets used for 
focusing TWTs have normally consisted of large heavy 
structures. A wire-wound solenoid, even of modern 
design (typified by the solenoid shown in Fig. 2), 
weighed in the order of 40 lbs. when designed for 


Table 1 


Saturated 
Power Beam 
Output Gain Current Helix 


Length Diameter Weight 
(watts) (db) (ma) Volts 


(inches) (inches) (Ib) 


0.015 35 1 475 «15% line ws 
0.01 35 3 600! 1534¢ paella 234 
0.1 35 4 600 14%¢ Ie 21/ 

1 33 19° 1100 15%4gmumeida em 257 
10 25 60 2100 181% 11 
100 30 250 3700 195% 214 / 1214 
1000 30 1500 7800 21 PT aT 


use with S-band tubes. Permanent-magnet focus 
structures of the ‘football’ type, designed for similar — 
tubes, weighed considerably more. 

The advent of aluminum-foil types of solenoid has 
made possible miniaturized uniform-field focus struc- 
tures of substantially reduced weight and size. Fig. 3 
is a photograph of an aluminum-foil solenoid structure 
illustrating these features. This structure weighs 6 
Ibs., is 21% inches in diameter and 13% inches long, 
and has a focus region 0.850 inch in diameter. Such 
solenoids have been successfully used for L- and S- 
band low-noise tubes.1 They are small enough to per- 
mit integral packaging of the focus structure and 
electron tube, as illustrated. 

At C- and X-band, the reduced size of the electron- 
tube structure permits the use of miniaturized ‘“‘foot- 
ball”-type permanent magnets weighing less than 15 
lbs. X-band integrally packaged low-noise tubes have 
been developed? with package weights comparable to 
that of the miniature-solenoid-focused tube of Fig. 3. 


Fig. 5a: Cross-sectional view of bifilar-helix type structure. 
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Fig. 5b: Forces exerted on an electron in focus structure. 
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Fig. 5c: Cross-sectional of periodic permanent-magnet focusing. 


ELECTRONIC INDUSTRIES + November 1961 


Periodic Focusing 


A TWT can be periodically focused by means of the 
bifilar-helix structure®> shown in Fig. 5a. This struc- 
ture consists of a pair of interleaved helices having 
the same diameter and turns-per-inch ratio. When the 
two helices are operated at different potentials, they 
produce the same effect as a series of closely spaced 
lenses. The electrostatic focusing action is therefore 
periodic, being repeated at very small intervals and 
used to balance the outward radial force on the elec- 
trons. The forces exerted on an electron and the re- 
sulting electron trajectory are shown in Fig. 5b. The 
bifilar helix not only provides focusing action, but 
has the same wideband characteristics and the same 
ability to couple to helical couplers as a single-helix 
slow-wave structure. Consequently, its use in a TWT 
results in no degradation of performance. 


The technique of focusing the electron beam in 
TWTs by means of periodically spaced, permanent 
ring magnets®® has gained the widest acceptance of 
all focusing methods to date. Such periodic-focus 
structures are easily miniaturized, operate over wide 
ranges of ambient temperature, require no focusing 
power, and produce negligible stray magnetic fields 
and helix interception. 


Fig. 5c shows a portion of a structure of ring mag- 
nets and steel shims designed to produce a periodic 
magnetic field. Each ring magnet is magnetized so 
that north and south poles are produced on its side 
faces. The ring magnets are then stacked between 
steel shims with the similarly polarized faces of each 
pair adjacent. The facing south poles of adjacent ring 
magnets produce a south pole in the steel shim be- 
tween them, and the facing north poles of adjacent 
ring magnets produce a north pole in their common 
steel shim. The strength of the magnetic field along 
the axis of the structure thus varies periodically, be- 
ing zero in a plane through the center of each steel 
shim, and maximum in a plane through the center of 
each ring magnet. 


An electron beam passing along the beam axis, and 
provided with sufficient accelerating voltage, is con- 
strained most in regions where the force exerted by 
the magnetic field is at a peak positive or negative 
value, and constrained least in regions where the 
magnetic field passes through zero. 


Fig. 6: Tube is designed for use with a periodic permanent- 
magnet focus structure and for electrostatic focusing. 
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Fig. 7: Final package and the principal TWT components. 


Fig. 6 is a photograph of 10-watt S-band TWTs 
designed for use with a periodic-permanent-magnet 
focus structure (which is included in the photograph) 
and for electrostatic focusing by use of a bifilar helix 
(which is inside the tube envelope). The feature of 
minimum bulk is evident from these structures. 


Fig. 7 is a photograph of the final package and the 
principal tube components of a TWT. It illustrates 
the structures generally representative of the com- 
ponents of the tubes using periodic-permanent-mag- 
netic focus structures. 


Table 1, which lists the pertinent electrical and me- 
chanical characteristics of selected S-band TWTs, 
illustrates the wide range of beam currents and helix 
voltages representative of tubes having saturated 
power outputs from 10 mw to 1 kw, and operating in 
the frequency range from 2000 to 4000 mc. 
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The recent experiments at Frankford Arsenal 
have shown that high power RF testing 

of microwave components is necessary to ensure 
that performance is accurately assessed. 


High Power 


Microwave Component Testing 


HE merits of high- versus low-power RF testing 

have been argued pro and con for a long time. In 
order to eliminate the necessity for high power RF 
testing, many attempts have been made to correlate 
both these techniques; unfortunately, few high power 
test facilities have been available to conclusively re- 
solve this question. 


Recently, however, due to the construction of a new 
high-power test facility at Frankford Arsenal, it has 
been possible to conduct positive comparison tests on 
components such as waveguide rotary joints and wave- 
guide sections by using both low and high power test 
facilities. These components checked out well on the 
low power VSWR test equipment. Then, to simulate a 
minor environmental change, a few grains of fine sand 
were blown into the rotary joint, which was again 
tested on the VSWR test set-up with no resulting 
change. However, when the rotary joint was tested 
with the high power test set, arcing occurred at half 
power. The rotary joint was immediately retested on 
low power and again no change was found from the 
original condition. Similar results were obtained on 
a wave-guide section containing a slight deformation 
on the wall of the guide. Thus it can be seen that, in 
this situation at least, low power test results cannot 
be extrapolated to high power conditions. 


Dummy Loads 


A particular waveguide component which, in the 
past, has seldom been adequately tested under high 
power conditions is the waveguide dummy load.t A 
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dummy load is designed to simulate the lumped char- 
acteristics of an electrical circuit and to dissipate 
energy in the form of heat for measurements or main- 
taining RF silence. The load must perform its func- 
tion within the following limitations :? 

(1) Minimum voltage standing wave ratio. 

(2) Minimum heat reflections from load into asso- 

ciated equipment. 

(3) No electrical or mechanical breakdown of load. 

(4) No arcing within load or system. 

(5) No breakdown in system from gases and water 

emitted from load. 

It is known that the power distribution within a 
load will vary with frequency, design configuration 
and material used. A well-designed load will have 
maximum power dissipation near the mounting flange, 
but sufficiently distributed to keep heat reflection from 
the load to the system at a minimum. It is also recog- 
nized that heat transfer is a function of the absorbing, 
bonding and outer shell materials as well as the physi- 
cal configuration. Where a bonding material is not 
used, heat transfer will vary directly with the surface 
area contact of the absorbing and outer shell materials. 


Temperature Effects 


Referring to Fig. 1, the temperature ¢, at a given 
point on the inner surface of the load will be a func- 
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tion of the frequency and power output (input to the 
load) of the system under test, in addition to the 
internal configuration of the load. For good design of 
a load the temperature differential t; — T should be 
minimized. The temperature differentials are given by 


feed ih - 
At, =——-— (7 =1.2,3) 
KA 
where P = power dissipated; W = wall thickness; 


A = inner surface area, and K = thermal conductivity 
of dissipative material. The ratio P/A is the power 
dissipated per unit of inner surface area. 

The outer shell surface temperature T will be a 
function of the ambient temperature and of the heat 
transfer: 

T = t ambient + >A i, 

It should be recognized that a rise in ¢, will not 
only increase the temperature of the dissipative mate- 
rials but will also increase the temperature of the 
atmosphere within the load. The amount that ¢, in- 
creases will be determined from the inability of the 
dissipating material to remove the heat from the inner 
surface of the load. If the dissipating material has a 
high thermal barrier, heat will be forced by conduc- 
tion, convection, and radiation inward to the atmos- 
phere in the load. This will cause air circulation 
within the waveguide system, thereby increasing the 
inner atmospheric temperature and creating the possi- 
bility of system breakdown. Moisture or water in the 
load prior to the application of power will vaporize. 
The air circulation will transform the vapor back again 
to moisture elsewhere in the system where it can 
cause breakdown or arcing. 


BONDING MAT'L 
ABSORBING MAT'L 


Fig. 1: Temperature Distribution in a Dummy Load. 


Materials and Moisture Control 


Concerning the inner materials, good load design 
requires that the following be considered. 

a. High moisture absorptive materials (e.g., wood 
without impregnant or sealer) will retain a large 
amount of moisture under humidity or actual soaking 
conditions. Sudden application of high power from a 
system would have a tendency to drive this moisture 
out of the load so rapidly as to create an explosion. 
This was vividly demonstrated when such an ex- 
plosion occurred in the test program for the prepara- 
tion of Specification MIL-D-14454(0RD) Dummy 
Load, Electrical. Excessive moisture in the load will 
cause arcing, breakdown and a change in the VSWR. 
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b. When an improper impregnant is used, testing 
has shown that repeated power cycling will change the 
physical and electrical characteristics of the impreg- 
nant, resulting in the same failures as indicated for 
materials without impregnants. 

c. Dissipating materials themselves may undergo 
physical or electrical changes as a result of power 
cycling. Where an improper plastic absorptive mate- 
rial or an incompletely cured absorptive material is 
used, power cycling may thermally stress this mate- 
rial, resulting in mechanical and electrical failure of 
the load and system. Further, the material thermal 
conductivity may also be affected by a change in its 
bonding chemical during power cycling. Some mate- 
rials also have elastic properties which result in a 
change of VSWR and thermal conductivity as a func- 
tion of the applied power. 

The area between the inner and outer shells may be 
filled with a bonding material or may be dependent on 
direct surface contact for heat transfer. A tempera- 
ture differential will result in either a temporary or 
permanent separation in the area, thereby reducing 
K and increasing Ate. Where a bonding material is 
used, temperature changes may result in its physical 
breakdown, causing deterioration of the material and 
contamination of the system. Arcing or breakdown 
results, as demonstrated with the sand particles. 


Power Cycling 


Power cycling in a closed system will cause a tem- 
porary or permanent deformation of the outer shell 
material due to the combined effects of temperature 
and pressure. Deformation could cause bonding sepa- 
ration between the inner and outer shells, thus increas- 
ing At;; pressure leaks could develop resulting in 
system arcing and breakdown. 

The limiting factors in RF breakdown in a system 
using a dummy load are: 

a. Maximum peak power. 

b. Pressurization of the load-system. 

ce. Inner surface condition of the load (surface 

roughness). 

d. Inner surface dimensional stability of the load 

(temperature coefficient of expansion). 

. Frequency. 

. Pulse width. 

. Pulse repetition rate. 

. Electrical field configuration. 

Impurities within waveguide (dirt, moisture). 

j. Internal temperature of system (load air). 
Average power limitations of a load are: 

a. Physical changes of material through heating 

(deterioration). 

b. Electrical changes of material through heating. 
. Thermal shock. 

d. Safety (heat transfer should not be harmful to 
human and equipment). 
e. Damaging differential temperatures. 


>’ DS 0Q Oo 
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in Microwave Power Meters 


Although bolometer type microwave power meters have been around for 15 years, 


not till recently have compensated devices been designed 


to overcome their thermal drift sensitivity. Here's how to achieve a realistic design goal 


of 100 times less detector mount drift than previously available. 


nN microwave energy is absorbed by a bolometer 
element, it is dissipated as heat. The effect of this 
heat on the element itself is measured and stated in 
terms of power received. However, ambient tempera- 
ture also affects the bolometer element; and, this 
ambient heat effect is erroneously measured along 
with the microwave power. The extent of this error 
can be realized by considering what happens when the 
temperature of a commonly used coaxial thermistor 
mount changes 1°C. This is equivalent to a 300 mw 
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change in microwave power. Thus, ambient tempera- 
ture grossly limits the usefulness of 100 pw ranges 
found on commonly available devices. 

There are two possible approaches to this problem: 

1. Isolate the bolometer mount by temperature 

control. 

2. Design a circuit able to cancel out first order 

temperature effects. 

Conventional power meter circuitry could be used 
for the first alternative. However, temperature con- 
trol would have to be extremely 
good —because only one one-hun- 
dredth degree centigrade change 
would cause a 3 mw drift! Also, 
suppose the operating range was 
0°C to 55°C. This requires an 
oven at 60°C and thermistor con- 
trol at that temperature. This is 
rather impractical. 

Look at the second alternative. A 
better solution is to use two bridges 
containing thermistors tied to a 
common heat sink and biased by a 
common power source. The effect is 
analogous to the common mode re- 
jection of a differential amplifier. 

Very basically, such a circuit 
would consist of two bridges, each 
containing thermistors. Each 
bridge would be designed with feed- 
back to maintain balance. Both 
thermistors would be biased by a 
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common power source (the only source of power in 
the zeroed condition). Microwave current applied to 
the first thermistor, in the first bridge, would be com- 
municated to the second bridge, and de current of 
equal magnitude would be applied to the thermistor in 
that bridge. In effect, we would have a 1 to 1 micro- 
wave current to de current converter. The de current 
applied to the second thermistor, of course, would be 
easy to meter and state in terms of microwave power. 


Circuit Proposal 

For a more detailed description of this circuit see 
Fig. 1. AC amplifier #1 amplifies the unbalanced sig- 
nal at the bridge. This amplifier contains a circuit 
tuned to 10 kc. The output of amplifier #1 is fed 
back to the primary of bridge transformer #1. This 
is positive feedback, and forms an oscillator which 
oscillates at 10 Kc. The amplitude is controlled by the 
characteristics of the thermistor. Steady state is 
reached when the resistance of the thermistor is just 
slightly greater than 99.9 Q resistor in the other arm 
of the bridge. If amplifier #1 has greater than a 
60 db gain, the resistance of the thermistor is less 
than 1/10 Q greater than the 99.9 Q resistor. Note 
that the primary of bridge transformer #2 is now 
in series with the primary of bridge transformer #1. 
This means that ac amplifier #1 is providing the bias 


-THERMISTOR | 


THERMAL 
INSULATOR =| ae 


_ 2: Thermal technique used to overcome temperature gradients, 


for the thermistors in both bridges. The potentiom- 
eter in the other arm of bridge #2 is used to trim 
for any slight variation in the characteristics of the 
two thermistors, and establish zero. 

The unbalanced signal, appearing at the center tap 
of bridge transformer #2 is amplified, detected by a 
synchronous detector, de amplified, and fed back to 
bridge transformer #2 through the metering cir- 
cuitry. 

Basic Circuit Operation 

Now let us trace what happens during operation of 
this circuit. First, the power meter is zeroed. The 
only power used to bias the thermistors to 10 ke 
power, supplied by ac amplifier #1. When microwave 
power is applied to thermistor #1, it heats it. This 
starts to unbalance the bridge. To regain a steady 
state balance, the ac signal, I;ox9 in Fig. 1, must be 
reduced. The reduction in 10 Kc power applied to this 
thermistor is equal to the microwave power applied. 
This reduction in I,9x¢ is also applied to thermistor 
#2, unbalancing it. This bridge circuit regains bal- 
ance only when /,, supplies sufficient power to thermis- 
tor #2 to bring it back to balance. This is when the 
de current supplied to thermistor #2 is equal to the 
microwave current applied to thermistor #1, since 
Iioxo is common to both through identical trans- 
formers. 

Thermal Stability 


Now let’s consider how the circuit reacts to tem- 
perature changes. If the temperature goes up, ther- 
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mistor #1 needs less electrical power to bias it to the 
100 Q resistance which is required to maintain bridge 
#1 in a balanced condition. This means that I,oxo 
decreases in value. This same temperature change 
also occurs to thermistor #2 because it is in the same 
thermal environment as thermistor #1. If it is iden- 
tical to thermistor #1 it also needs the same decrease 
in electrical power. It receives this decrease in power 
because I,9x%¢ is applied to both thermistors through 
the primaries of their respective bridge transformers. 
This means that a temperature change would cause 
no change in J;, which is the current used to activate 
the metering circuitry. It is important, however, that 
both thermistors share the same thermal heat sink. 


Heat Sink 


If the thermistor mount is connected to a piece of 
equipment being cycled in an environmental chamber, 
for instance, heat will travel up and down the wave- 
guide or cable and the mount will tend to follow with 
an increase or decrease of temperature. The tempera- 
ture change is a problem previously discussed, but 
also because flow of heat is involved there must also 
be temperature gradients present. If this gradient is 
0.01°C. between the respective thermistor leads, a 
power meter drift of 3 yw will result. The thermal 
technique to overcome this effect is shown in Fig. 2. 
The leads of all thermistors are returned to the same 
thermal heat sink which is thermally isolated from the 
main thermal mass of the mount. Use of this tech- 
nique makes it much more difficult to develop tem- 
perature gradients within the sink. It means that if 
the temperature of the main mass varies, the system 
would work as a thermal filter, greatly attenuating 
the thermal fluctuations which appear in the heat sink. 

(Continued on the following page) 
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Thermal Drift (Concluded) 


Other Design Benefits 


Such an approach to thermal stability will also 
allow one to realize these other important advantages: 
1) Greater sensitivity. A hundredfold decrease 
in thermal drift makes a more sensitive range 

possible. 

2) Grounded recorder output. The current sup- 
plied by this recorder output would have to be 
linear in relation to the power being measured, 
so that microwave power would be a direct 
reading plot. 

3) Zero set common to all scales. The device 
could be zeroed on the most sensitive scale and 
zero would be common to all higher scales. 

4) A design capable of greater accuracy than the 
+5% commonly available. 

5) Portability. Battery operate the power meter 
so that it could be used in field applications. 

The factor limiting power meter sensitivity is ther- 
mal drift. By making a hundredfold reduction in 
drift a ten times increase in power meter sensitivity 
would become reasonable, and measurements of as 
little as 1 uw feasible. 

Fig. 3 shows the details of the metering circuit and 
the recorder output, driven by a current linear with 
the microwave power. J,, is the de current which is 
fed back to bridge #2. It is also equal to the RMS 
value of the microwave current. Microwave power is 
proportional to (J,,)?. Therefore, a current propor- 
tional to (J,,)7 is desired to drive a front panel meter 
and the recorder. The output of the de amplifier, LZ,,, 
is applied to the bases of both transistor A & B. The 
emitter of transistor B is applied to a square root 
circuit which solves the formula 

E46 = Kis 

With the non-linear load in the emitter, it means 
that the collector current J,, is proportional to (J,,)° 
and, therefore, J,, would be proportional to the micro- 
wave power. 

In Fig. 3, the zero is common to all ranges. Range 
changes are made by switching in the correct scale 
factor resistor into the emitter circuit of transistor 
A. When the meter is zeroed, J; is equal to zero; 
therefore, the voltage across the range switch resistor 
is also zero. Thus, the zero is common to all ranges. 

Improved accuracy is obtained because each feed- 
back loop has at least 60 db of gain. Accuracy is pri- 
marily dependent on the specification of various pas- 
sive circuit elements. It can be expected to be better 
than +3%. 

Semiconductors make portability feasible. As active 
elements in this circuit design, transistors are an 
excellent prospect because of the circuit’s low im- 
pedance levels; also, because the maximum frequency 
demands do not exceed the 10 kc of the oscillator 
circuitry. 

Thus, using self-balancing bridge methods, coupled 
with newer thermal compensations and feedback cir- 
cuit stabilization, an improved microwave power meas- 
uring design is possible with stable sensitivity on the 
order of 1 pw. 
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Sophisticated Systems are... 


Eliminating 


HE traveling-wave tube (TWT) amplifier is used 

mostly where broad bandwidths are required. De- 
pending on the needs, tubes may be designed to pro- 
vide large bandwidth (several tubes now exceed one 
octave bandwidth), high peak power (above 5 mega- 
watts), or low noise figure (2db). Other needs may 
also affect design. 

This article describes a tube for use in an applica- 
tion requiring 10% bandwidth and 5 kw of peak 
power. The noise figure is not a limiting factor. 

What’s so novel about a tube which falls so short 
of the state of the art in power? bandwidth? and noise 
figure? Stability, ruggedness, long life, and the ability 
to withstand environmental extremes may also limit 
use. All these factors, while important, have little to 
do with separating this tube from most others. It is 
for use in a system which can permit very little sig- 
nal distortion. This requirement, while not unusual, 
is one of ever-increasing importance. It is especially 
so as more sophisticated systems are devised. 


Gain and Phase 


A distortion-free amplifier must have constant gain 
over the range of frequencies considered, as well as 
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Strange that with an art advanced to tubes with octave bandwidths, mega- 
watts of peak power, and 2 db noise figures, we should apparently step 
backwards to a 10% bandwidth and 5 kw peak power. But the reason is simple 
—the new systems can tolerate very little distortion. Here's one approach! 


Distortion in the TWT 


constant time delay, or a linear phase relationship 
with frequency independent of the drive level. Also, 
it must be free of intermodulation distortion. For- 
tunately, the physical phenomena which govern TWT 
operation do provide, to a first approximation, con- 
stant gain and linear phase. Gain is constant because 
a TWT is not a resonant device; phase is linear be- 
cause all signals traverse the tube at about the beam 
velocity. 

Gain and phase variation with input drive is not 
so well under control since a power amplifier must 
operate near saturation to provide reasonable elec- 
tronic efficiency. The need to operate near saturation 
will also exert a profound influence on intermodula- 
tion distortion. However, this can be lessened some 
if the harmonics generated in the beam are negligibly 
coupled to the circuit. 


Reflections 


A major cause of distortion which can be brought 
under control is that which arises due to multiple 
reflections of the signal in the tube. If small reflec- 
Hons are set up at two points along a propagating 
system, they will act to set up a small additional wave 
which adds vectorially to the carrier. 
Look at the system of Fig. 1. A signal from the 
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generator propagates down a transmission line with 
small reflections at points A and B. Since the reflec- 
tions are assumed to be small, the signal transmitted 
through the reflection points will be negligibly per- 
turbed. The signal at the receiver will be the sum of 
the generated signal plus the small signal which has 
been reflected at the two reflection points. If V, is the 
generator signal at point B, and V2 is the total signal 
transmitted through point B, we may write 

V2=VWi4+ V2 PB PA (1) 
where, p,4 and pz are the voltage reflection coefficients 
at points A and B, respectively. Both reflection co- 
efficients have included in them a phase factor corre- 
sponding to the phase shift between points A and B. 

Eq. (1) may be rearranged in the form 


V2 = PRE Sat (2) 
1 — pa ps 

which is approximately 
Ve 2 Vi (1 + pa ps) (3) 
The received wave is a distortion of the unperturbed 
transmitted waves which can be represented in a vec- 
tor diagram, Fig. 2. The amplitude and phase of V2 
differ from that of V, in a cyclic manner which de- 
pends on the phase of the doubly reflected signal rela- 
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Fig. 3: Varian Associates’ VA133 with type N adapter has 10% band- 
width, centered at 1320 MC; it’s a 5-kw peak, 300 watt avg. amplifier. 


Eliminating Distortion (Continued) 
RS ST See ae eee eee 


tive to the phase of V,. A frequency change which will 
increase or decrease the effective distance between 
A and B by 2/2 will cause one complete rotation of 
the reflected signal vector. 

The maximum excursion of the amplitude of V2 is 
given by 


V 2 max 


Vi (1 + pa pz) 
= (4 
Vi (1 — pa ps) 4) 
which may be expressed approximately in db in the 
form 


V2 min 


A V = 17.4 pa pp (db) (5) 


In the same manner, the maximum phase excursion 
may be written approximately 


A = 115 pa pp (degrees) (6) 

The frequency interval over which the amplitude 

or phase will move from its maximum to minimum 

value is that for which the equivalent distance between 
reflections is changed by }/4, i.e. 


As a numerical example, consider the case where 
the reflections have VSWR’s of 1.2:1 and the distance 
between reflection is 10 wavelengths. Then from Eqs. 
(5), (6) and (7) we obtain approximately, 


AV = 0.143 db 


A ¢ = 0.95° 
and 
Af 


Voltage and Loop Gain 

If the signal were amplified in traveling from A to 

B and unattenuated in traveling from B to A, the 

situation would resemble that which exists in a TWT. 
Then Eqs. (5) and (7) would take the form 


AV = 17.4G pa pp (db) (8) 


and 


A ¢ = 115G pa pp (degrees) (9) 
where G is the net voltage gain between A and B. 
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Where attenuation exists in the return path, G would 
be taken as the net loop gain. While the number of 
wavelengths along the forward path need not equal 
that along the return path, this fact is of little con- 
sequence to the foregoing argument and would usually 
result in a slight correction to Eq. (7). 

A TWT may possess many internal reflections in 
addition to those at the input and output transitions. 
Each reflection must be minimized for optimum per- 
formance. The amplitude and phase change with fre- 
quency rate increases with the distance between reflec- 
tions. Hence, the greatest effort should be made to 
minimize the reflections which are farthest apart. 
This is somewhat complicated because most TWTs 
contain one or more internal severs which prevent any 
of the signal reflected at the output from returning to 
the input. In any TWT, one is apt to find a lossless 
circuit section with 15 to 20 db of gain. If G is 10 
and the two ends of the section cannot be matched to 
VSWR’s better than 1.4:1, then the resultant ampli- 
tude excursion will be almost 5 db and the phase ex- 
cursion will be about 32°. 

Input and output transitions and internal termina- 
tions have been designed for this tube which possesses 
VSWR’s less than 1.1:1 across the operating fre- 
quency band. 

The tube, Fig. 3, is a 5-kw peak, 300-watt average 
power amplifier with 50 db minimum gain and 10% 
bandwidth, centered at 1820 Mc. It is intended to 
operate with less than 1 db output power variation 
over the band with constant drive. Beam focusing is 
achieved using a periodic permanent magnet (PPM) 
stack. 


Fig. 4: Ring - bar. 
structure used in the 
VA133. 


PPM focusing was chosen for this tube because the 
required degree of beam confinement can rather easily 
be achieved using this method; because it is light 
and rugged; and, because it eliminates the need for a 
focusing supply. If a tube like this should be re- 
quired for airborne service, a lighter PPM assembly 
could be designed to reduce overall weight to approx. 
40 lbs. The tube, including magnet, has an overall 
length of 48 in. and a diameter of 4 in. It weighs 
60 pounds and is water cooled. 


Construction 
The circuit used in the tube, Fig. 4, is a ring-bar 


structure. It was chosen because it possesses a high © 


interaction impedance at a beam voltage suitable to 
the task of providing 5 kw of peak power. This circuit 
has a relatively low backward-wave impedance, an 
important factor in minimizing instability due to 
backward-wave oscillation. The circuit is supported 
by three ceramic rods which fit snugly inside the tube’s 
vacuum envelopes. The circuit is made in three sec- 
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tions with two severs. Suitable lossy materials in the 
neighborhood of the severs act to terminate the r-f 
wave on the circuit. 

Outside the tube envelope, but inside the focusing 
magnet pole pieces, is a water jacket which cools the 
tube envelope. This is run in series with the water- 
cooled collector. A water jacket inside the focusing 
magnet materially affects the size of the magnets re- 
quired to focus the beam, because the body cooling sys- 
tem is occupying space which could be used by the 
magnet pole pieces. Therefore, the water jacket is de- 
signed to fit the tube as tightly as possible, consistent 
with obtaining the required coolant flow. 

The outer jacket, surrounding the PPM stack, is a 
soft iron shield. This shield minimizes the effect of 
external magnetic fields as well as shields external 
equipment from the magnet fields of the PPM stack. 

The electron gun is a convergent flow gridded gun 
using an oxidecathode. The grid bias for cutoff is 
about 1 volt per 100 volts of anode potential. The grid 
is pulsed 150 volts positive with respect to the cathode 
to obtain 2 amps of beam current. 

Fig. 5 is a typical saturation curve showing the 
peak output power as a function of drive. The small 
signal gain is 60 db whereas the saturated gain is 
about 53 db. The maximum output power is 6.4 kw, 
an electronic efficiency of 30%. 

Because the beam current and beam voltage are 
independently controlled, it is possible to vary the 
gain, bandwidth, power and efficiency over a wide 
range. The highest power is obtained at the low fre- 
quency end of the band with high beam voltage and 
current. The highest efficiency occurs near band cen- 
ter at slightly elevated beam voltage. The best broad- 
band performance is achieved at lower beam voltage 
and higher beam current. Fig. 6 shows two curves of 
gains versus frequency at constant drive. At 10 ky 
beam voltage, the maximum variation in gain over the 
band is 0.4 db, whereas iit 10.2 kv this figure rises to 
about 0.6 db. These curves show no significant fine 
structure. This small variation in gain attests to the 
adequacy of r-f matching. 

A strong harmonic signal is a disadvantage in many 
applications. Since it may be inconvenient to filter out 
the harmonics, it is best that the amplifier produce a 
signal with negligible harmonic content. Fig. 7 is 
representative of the total second and third harmonic 
output. The harmonic content shown in this figure is 
low enough for most applications and small enough to 
guarantee that other power measurements made on a 
total power basis do not suffer in accuracy due to 
neglecting it. 


Future Developments 
The development of this tube will form the basis 


for further work which is expected to yield a tube 
with the following characteristics: 


Min. Peak Power 5 kw 
Min. Average Power 1 kw 
Bandwidth (1 db) 25% 
Min. Gain 50 db 
Min. Efficiency 30% 


Max. Pulse Length 1 msec. 
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Output Power (kw) 


} VA-133 No. 105 
j Beam Voltage 11. 1kv 


Beam Current 1.9 amps 


7 |] Duty 0.1 per cent 
Frequency 1300 Mc 


0 5 10 b 20 f=) 30 5 40 
Input Power (mw) 


Fig. 5: Typical saturation curve showing the peak output power as a 
function of drive. Maximum output is 6.4 kw; efficiency, 30%. 


Gain (db) 


Operating Band 


dishet: 


VA-133 No. 118 


Pulse Width 280 sec 
PRF 240 cps 

Duty 0.067 

Beam Current 2.2 amps 


Fig. 6 (above) : Small 
variation in gain at- 
tests to the adequacy 
of the r-f matching. 


Harmonic Power Relative to Fundamental (db) 


ners] Beam Voltage 11. 0 kv 


Beam Current 2.1 amps 
Duty 0.1 per cent 


Fig. 7 (right): This 
curve is representa- 
tive of the total sec- 
ond and third har- 
monic output in tube. 


Frequency (Mc) 


Further in the future is the expectation of the 
resolution of thermal problems which presently limit 
the average power. There is little reason to doubt 
that this work will pave the way to the development 
of a 10-kw ecw tube weighing no more than 40 lbs. 
including the PPM focusing stack. We believe that 
such a tube can be built with an overall efficiency in 
excess of 50%. 

The author is indebted to Messrs. N. Vanderplaats 
and D. Lin for their invaluable assistance. 
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With the increased use of masers and parametric amplifiers, 
the term "effective noise temperature’ is replacing ‘noise figure." 
Since this causes two sensitivity figures, there is much confusion— 
mainly in converting equations with one term to the other. 
Here's how to use each—and how the relationship is derived. 


In the Radar Range Equation... 


Equating Noise-Temperature 


HE new low noise receivers for long range radar 
iPr communications systems require a second look 
at the present receiver terminology; especially, a look 
at the receiver noise figure. With the advent of 
masers, parametric amplifiers, tunnel diode amplifiers, 
etc., the term noise figure lost much of its significance. 
The term effective noise temperature has been re- 
placing it. 

Because there are now two receiver sensitivity nota- 
tions, there is widespread confusion. The main prob- 
lem is converting those which use noise figure to those 
using effective noise temperature. The expression for 
radar range is one such equation. 

The old approximate equation 


4 


| P. Gi Gr No 
ows — NG ay kT BP 
where, 
P, = peak transmitted power 
G, = transmitter antenna gain 


Gr = receiver antenna gain 
\ = wavelength 

o = target area 

k = Boltzman’s constant 
B = bandwidth 

F = receiver noise figure 


T. = 290°K 


A REPRINT 
of this article can be obtained by writing on company letterhead to 


The Editor 
ELECTRONIC INDUSTRIES, Chestnut & 56th Sts., Phila. 39, Pa. 
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with 


is completely erroneous because it sets the effective 
system temperature at 290°K. For many systems, 
however, especially those which employ low noise re- 
ceivers, or scan at high elevations, this assumption is 
not true. 


Elemental Question 


The elemental question is—what is the maximum 
range which an arbitrary target can be discerned 
above external noise plus receiver noise. For a MDS 
(minimum discernible signal), target just distinguish- 
able in the noise, the signal power and noise power 
(external plus receiver)! are about equal. In some 
systems, the signal power to noise power, S/N,, must 
be a value greater than one to perform signal proc- 
essing functions. Therefore, this ratio, S/N,, is one 
of the main parameters to be considered. The factor 
S for radars is, of course 


P, Gi Gr No 


Ss =— 


(4 3)* 4 


and N, is the total noise power contributed by all 
sources in the receiving system. Therefore, if 


S : ere 
—=NXoS=N,X 

Ne 
then the maximum range, R,,,,, may be expressed in 
terms of noise power and signal-to-noise ratio. Ra, 
is then 


4 
t Gy Gr No 


Rinax = y - 
(4 7)? No X 


1This assumes that the receiver has enough gain to mask 
the noise of the succeeding stages. 
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‘Noise Figure’ 


4 4 
1 : ; Pi Gi Gr No 
Fossaxt Oy Wo X where C; = rete 


Now N, = kBT x, and Tx — 1h + Ty 


where 

Tr = effective noise temperature of receiving system 

T« = antenna noise temperature 

Ts = effective noise temperature of the receiver including 

lossy components between antenna and receiver 

The antenna temperature,? T,, is a function of what 
the antenna “sees,” but generally consists of galactic, 
sun, earth, and absorption noise. The “noise power” 
that the antenna receives depends on the gain of the 
antenna and the direction in which it is pointing; or, 
in mathematical notation is 


a. EGF 

vag) Ti ea | 
‘ 

and 7, 


A 6; 


wv 


where G; are average gain figures and tem- 


peratures, respectively, in the direction interval A @;. 


One point which should be stressed is the noise re- 
ceived through the sidelobes, a deceiving amount, 
since a large percentage of the radiated energy is 
contained in the sidelobes. 


Derivation 


The effective noise temperature of the receiver can 
be derived from the basic definition of receiver noise 
figure. 


2A better treatment of antenna temperature is given by 
Forward and Richey “Effects of External Noise on Radar 
Performance,” Microwave Journal, Dec. 1960. Also, Hogg and 
Mumford, “The Effective Noise Temperature of the Sky,” 
Microwave Journal, March 1960. 
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Long range search radar antenna made by Bendix for the AIR Force. 


signal power in 


noise power in 


Fr = 3 
signal power out 


noise power out 


If the noise power out is greater than the amplified 
input noise power then Fp will be greater than unity 
indicating a more noisy receiver. Expressing this in 
terms of the above notation 

S 
Nin 
Fr = W,S 
W, Nin + Wp Nod 


where 
Nin = noise power into receiver 
Np 


W, = gain of receiver 


equivalent input noise power generated by receiver 


=1+ or Np = (Fr — 1) Nin 


Now since both N, and N,,, may be considered forms 
of Johnson noise they are also equivalent to 


Nin = k BT, 
and F 3 
N D= k BT R 
thus giving 
k BT pr = (Fr —I1)k Br: 


Tr = (Fr —1)T. 


T, by IRE definition is 290°K. 
Therefore, the receiver noise temperature in terms 

of noise figure is 
eel Po e290 SK. 


Noise Temperature (Concluded) 


The noise temperature of the lossy components is by 
analogy 
fh (IBY — AD) PALIE IS. 

However, 7, and Tp cannot be directly added to T, 
to determine T,, the overall system noise temperature. 
The reason is as follows: When two elements are cas- 
caded, the composite noise figure is generally ex- 
pressed 

Fo_4 
1 

Here the losses, L, and the receiver noise figure, F, 
combine to give a composite noise figure, F's, of 
Fy=L+ L(F —1) L multiplies (F — 1) since it 

is actually a negative gain. 


Fy 42 = FP, ae 


This reduces to 

Fy=L1+F—-—1)=LF 
Again, by analogy, 

Ty = (Fg — 1) 290 = (LF — 1) 290 
This can be expanded to 


Ty = (LF —1+L — L) 290 
= [(L—1) + L(F — 1)] 290 
Ty = (L — 1) 290 + L(F — 1) 290 
Ty, then is T, = T, + LT, 
Therefore, 
fr iy a ld MP remit Ma ad bite Sd Be 
= T, + (L—1) 290 + L(F —1) 290 
also 


Ty = T, + (LF — 1) 290 
The range equation can now be expressed 
- ————— 
Timex = (Cn \ : ae : 
k BX Tat+Ts 


4 


1 
Tmax — C1 qos 3 Sect 
k BX Tat+tTi.+LTe 
or in terms of noise figure 


4 


Boney 1 : 
pet ON BX OT 44h dy oO Li 1290 
A more manageable form would be 
4 
! P; G, Gr No 1 


erie = - 
(4r)®k BX T,4 + (LF — 1) 290 


The equation is now in terms of the important 
parameters, S/N,, noise figure, and/or effective noise 
temperature. 


REFERENCE PAGES 
The pages in this section are perfcrated for easy re- 
moval and retention as valuable reference material, 


SOMETHING NEW HAS BEEN ADDED 


An extra-wide margin is now provided to permit 
them to be punched with a standard three-hole- 
punch without obliterating any of the text. They can 
be filed in standard three-hole notebooks or folders. 
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What's New 


New Engineering 
Cuts Drafting 


NEW engineering method promises cuts in engi- 
neering, design and drafting costs from 33-50%. 
Called the Panoramic Design Technique, the method 
was originated by T A B Engineers, Inc., 520 N. 
Michigan Ave., Chicago 11, Ill. It does away with 
drawings made by using conventional drawing boards, 
parallels, and T-squares. Instead, engineers now put 
their designs directly on wall-size blackboards and 
record them photographically. 

T A Bestimates that if the new technique were uni- 
versally adopted, private industry and the government 
could slice at least $6-billion from their estimated 
annual $22-billion engineering, drafting, and research 
and development expense. 

In its own use of the method, T A B has slashed 
both cost and time to complete projects for clients by 
approximately 50 per cent. On a special packaging 
machine for a food processor, T A B estimated it 
would take six months and $80,000 to engineer and 
build the machine conventionally. 

Using the new technique, the completed machine 
was delivered in 90 days at a cost of $48,000. 

The technique, developed over the past five years, is 
similar to “brainstorming” sessions used in adver- 
tising agencies. 

In conventional engineering practice, the individual 
designer makes drawings of his ideas on his drawing 
board then submits them for approval or revision. 
There could have been as many as 10 or 20 engineers 
and designers working on parts of a design at the 
same time. And, the chief engineer has to look at 
their work individually. 

When the basic design is developed, the work is 
turned over to detailers who spend hours preparing 
the detail and assembly drawings for use in making 
a pilot model. 

Records show that an average of 78% of engineer- 
ing time previously spent on a project was devoted to 
layout, detailing and revisions. This same drafting 
work, using the new method, is slashed to 34%. 

With this new method, he continued, the fabrica- 
tion of a better-engineered machine can be started 
much faster. 

With the T AB method, the engineers and designers 
work together as a group at a huge blackboard. Each 
man is assigned a specific part of the design to de- 
velop, and his ideas are constantly on display as he 
progresses. 

The director of engineering or project manager can 
see the project in its entirety instead of inspecting 
individual drawings one at a time. If a change is 
indicated, it can be made just by erasing the chalk 
and sketching a new version. 
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The change in the engineers’ efficiency is revolution- 
ary. By seeing how his portion of the design fits the 
whole pattern, he is stimulated to work better himself. 
And he can frequently help his fellow engineers on 
the board by suggesting improvements for their phase 
of the project. 

One caution. While the technique sounds simple, in 
actual practice it takes considerable skill to conduct 
properly. Getting the engineers and designers to 
accept the new method and acquire the proper new 
habits is one of the biggest challenges. 

The blackboard technique has one important ad- 
vantage which some engineers and designers may not 
want to acknowledge: It forces them to work. 

It’s hard to tell if a man at a drowing board or desk 
is studying a design or daydreaming or sleeping. He 
may puzzle over an idea for days before lifting a 
pencil. But he can’t be idle at the blackboard. If he 
stands still, others will notice and they’ll pitch in to 
help him. This is one of the big cost-saving advan- 
tages of the technique. 

By sketching the basic design on the blackboard 
full-size or larger, the engineer can visualize the 
design more easily. He can also see how its component 
parts fit together. This in turn speeds the process of 
creative design. 

When a satisfactory design is developed, a detailed 
drawing can be made immediately by the use of a 
plastic overlay which is already ruled and on which 
the engineer can sketch the other views and add dimen- 
sions. 


Drawing boards are conspicuously missing in this engineering room 
where the Panoramic Design Technique is shown in action. Engineer 
at camera is preparing photograph design for a permanent record. 


Instead of transferring this work to a drawing 
board, photographs are taken of the design. 

First plans were to make blue-print size enlarge- 
ments of the photographic print. But shop people 
found that the dimensions could be read right off the 
standard pocket-size print. 

The requirements for the Panoramic Design Tech- 
nique are wall size blackboards, drawing instruments 
made for blackboard use, photographic equipment, and 
the patience and skill to make the change from con- 
ventional engineering and design methods. 

* * * 
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3,000-WPM Printer 


a moving printing head where 
the alphanumeric characters are 
formed. 


Another high speed page printer, 
capable of producing 3,000 words 
per minute, has entered the field. 

Developed for military teleprinter 
use and being readied for industry 
applications, the new unit is made 
by Motorola’s Communications and 
Industrial Electronics Div., 4501 
W. Augusta Blvd., Chicago 51, Il. 
Designed for operation over cable, 
radio or telephone channels, it can 


Interior of the new page printer shows the 
details of this completely dry process. 
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be used in connection with com- 
puter print-out, and communica- 
tions applications, where rapid 
transfer of records or information 
is required. 

Speed and high reliability are 
achieved through the use of solid 
state electronics and a simplified 
non-impact mechanical operation. 
The printer provides a completely 
dry process, increasing reliability 
by eliminating any fixing step; the 
sheets can be instantly read while 
printing is taking place. 

The basic system consists of a 
message buffer, translator and the 
printer. In a typical system, the 
information is stored in an external 
message buffer in its entirety prior 
to a print cycle. The print cycle 
may be simultaneous with the load- 
ing of another message in an al- 
ternate buffer. 

Any data code can be used with 
the printer. Data code is converted 
to print code by the translator. 
These signals are then fed to 
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The unit has 3 separate, evenly- 
spaced, printing heads, which are 
attached to an endless belt running 
at a slow rate on an idler and 
driven pully. As one is leaving the 
right hand margin, the next head 
is entering at the left hand margin 
to print the next line. 

All alphanumeric characters are 
composed out on a 35-dot matrix. 
The printing head has 7 “fingers” 
(styli) which sweep across the page 
forming the dots on white coated 
conductive paper. With the “Movy- 
ing Matrix,” print head, the fingers 
are brushed clean after each line 
of printing by passing the heads 
over brushes held in a miniature 
vacuum cleaning hood removing 
residue as quickly as it is formed. 

Use of a “Moving Matrix” print 
head eliminates the need to set up 
a separate print head for each char- 
acter position, reducing the extent 
of electronics and mechanics in- 


volved. 
* *« * 
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4 Pee traveling-wave tube has always been known 
for its large bandwidth capability. However, pres- 
ent traveling-wave tubes which exhibit bandwidths 
comparable to that of waveguide or other passive 
microwave components are limited in power to only 
a few watts of average power. These power limita- 
tions arise from the use of a helix for the tube’s in- 
teraction structure. A conventional TWT helix is 
shown in Fig. 1. Typically, the helix wire is only a 
few thousandths of an inch in diameter. It is sup- 
ported inside the tube envelope on ceramic rods. The 
fragile nature of the helix and the poor heat dissipa- 
tion capability of the supporting rods limits the aver- 
age power which the TWT can generate. 

To reach higher average power in a TWT a narrow- 
band periodically loaded waveguide has been used in 
place of the helix. A drawing of this type of inter- 
action structure is shown in Fig. 2, and a photograph 
of the structure itself is shown in Fig. 3. To form this 
structure, a circular waveguide is periodically loaded 
with diaphragms which contain a center hole through 
which the electron beam passes, and a kidney-shaped 
microwave coupling hole. The details of this dia- 
phragm can be seen in Fig. 3. The microwave signal 
propagates through the coupling hole, across the wave- 
guide, and through the coupling hole on the opposite 
side of the next diaphragm, etc. 

An alternate way of looking at this structure is to 
consider it as formed from a number of cylindrical 
microwave cavities periodically coupled by the kidney 
shaped coupling hole. Because of this latter way of 
picturing the structure, it is commonly called a 
“coupled cavity” interaction structure. The periodic 
nature of the loading results in a filter-type propaga- 
tion characteristic, that is, propagation is only pos- 
sible in a series of passbands. 


Bandwidth Limitations 


The rugged nature of this loaded waveguide, or 
coupled cavity, interaction structure has made possible 
the generation of kilowatts of average power from a 
TWT. However, until recently the bandwith of these 
high power tubes has been limited to only 10%, rather 
than waveguide bandwidth of about 40% which are 
typical of helix-type traveling-wave tubes. 

To understand the reasons for the bandwidth limi- 
tations of the coupled cavity interaction structure, the 
basic process of TWT interaction must be considered. 
This basic process is that the microwave signal and 
the electrons in the electron beam “travel’’ through 


Fig. 1: Helix is the conventional type found in normal TWT’s. 
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High Power 


the interaction structure with the same velocity. 
Therefore, a given phase of the microwave field and 
a given bunch of electrons stay together and can inter- 
act over a considerable length of travel. 
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Fig. 2: Narrow-band periodically loaded waveguide has been 
used in place of a helix to reach higher average power. 


Unlike the klystron-type of microwave amplifier, 
no resonant cavities are needed to form strong inter- 
action fields over a short region, so the TWT by its very 
nature operates with non-resonant wide band struc- 
tures. However, the interaction fields of the non- 
resonant TWT structure are much weaker than those 
of a klystron and so the interaction must occur over 
a long region in space. It is, therefore, necessary that 
the electron bunches stay in phase with the micro- 
wave signal for a long distance, and this requires that 
the velocity of propagation of the microwave signal 
must be very nearly the same as the velocity of the 
electron beam. It is this problem of synchronism be- 
tween the velocity of the propagation of the micro- 
wave signal and the velocity of the electron beam that 
has limited the bandwidth obtainable from the coupled 
cavity interaction structure to only 10%. 

The velocity of propagation of the microwave signal 
through the helix of Fig. 1 and the narrowband 
coupled cavity structure of Fig. 3 are compared in 
Fig. 4. The microwave propagation velocity is shown 
as a function of the frequency of the microwave sig- 
nal. Shown for comparison along the bottom of Fig. 4 
is the typical operating bandwidth of standard wave- 
guide. As the frequency of the microwave signal is 
changed, its velocity of propagation through both the 
helix and through the coupled cavity-type of TWT 
interaction structure changes. However, the change 


In the past, traveling-wave tubes were available 
for either high power or wideband applications. 


Now, with new techniques described here, 


both desirable features are available in one package. 


Fig. 3: Close - up 
shows the type of 
structure used in 
Fig. 2. 


TWT ss with Wide Bandwidths 


is much less for the helix, in fact over the entire wave- 
guide bandwidth the change is only about 10%. 


An Improved Structure 


Until recently, therefore, the user of a traveling- 
wave tube was limited to one of two choices. He could 
have either bandwidth comparable to waveguide and 
other passive microwave components at low average 
power levels, or, he could have high average power by 
using the coupled cavity-type TWT, but only at band- 
widths of about 10%. Now, however, the bandwidth 
capabilities of the coupled cavity structure have been 
greatly improved, to become comparable to those of a 
helix. The improved structure which makes this pos- 
sible is compared to the old type of structure in Fig. 5. 
The section on the left is the same as that shown in 
Fig. 3 and is limited in bandwidth to only 10%. The 
improved section is shown on the right. 

The propagation velocity of this improved broad- 
band circuit is compared to the 
older narrowband loaded waveguide 
circuit and to the helix in Fig. 4. 
The improved circuit is seen to 
have even less variation in propa- 
gation velocity than the helix over 


+40% 


Fig. 4: The velocity of a 


with the rugged power handling capability of the 
coupled cavity interaction structure. 

A typical application of this type of broadband 
coupled cavity interaction structure to a high average 
power traveling-wave amplifier is shown in Fig. 6. 
This traveling-wave amplifier provides 1 kw of peak 
output power over the X-band frequency range from 
7.8 to 11.4 Kmc. The tube has 40 db gain and so can 
be driven from a 100 mw source. The electron gun is 
grid controlled so that the high power electron beam 
can be modulated on and off with the application of a 
pulse voltage of only about 250 volts. The electron 
beam is focused with periodic permanent magnets, so 
that the entire tube, including its focusing structure, 
weighs only 15 lbs. The tube is air cooled. It can be 
operated at an average output power of 50 watts, this 
limitation being imposed by the gridded gun and not 
by the interaction structure. A cross sectional draw- 
ing of this tube is shown in Fig. 7. The electron beam 


microwave signal through various structures are compared. 


NARROWBAND COUPLED 
— 


the entire waveguide bandwidth ky 
range. This improvement has been 


CAVITY (STRUCTURE = — 


obtained by increasing the coupling +20% 


between the cavities to increase the 
bandwidth of the structures propa- 


ae 
fo) 
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gation passband, and by shaping 
the coupling hole to obtain the de- 


° 


sired propagation velocity char- 
acteristics. 


° . 10% 
Design improvements were also 


necessary to match from external 


+ WIDEBAND COUPLED 
CAVITY STRUCTURE 


waveguide to the broader band Boge 


structure and to suppress spurious 
-30% 


oscillations. These improvements 
have been accomplished with the 
result that the bandwidth, hereto- 
fore possible only with the fragile 
helix structure, can be obtained 


MICROWAVE PROPAGATION VELOCITY 
( PERCENT. DEVIATION FROM MIDBAND PROPAGATION VELOCITY ) 


-—40% 
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Fig. 5: The narrow-band and wide-band structures are com- 
pared. The wide-band cavity structure has the larger opening. 


Fig. 6: The application of a broad-band structure is shown. 


ELECTRON 
GUN 


PERIODIC PERMANENT 
MAGNET FOCUSING STRUCTURE 


BROADBAND COUPLED CAVITY 
INTERACTION STRUCTURE 


MICROWAVE 
INPUT 
WINDOW 


AIR COOLED 


INTEGRAL 
{ON PUMP 


MICROWAVE 
OUTPUT WINDOW 


Fig. 7: Cross sectional drawing of the TWT shown in Fig. 6. 


Fig. 8: Further details of the design which combines the 
ppm focusing into the broad-band couplied cavity is shown. 


i 


IRON POLE PIECE 


CERAMIC MAGNET 
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High Power TWT's (Concluded) 


is formed by the electron gun and focused by the 
periodic permanent magnets through the interaction 
structure to the collector. The input microwave signal 
enters through the input window, interacts with the 
electron beam in the interaction structure, and the 
amplified signal passes out through the output win- 
dow. Also, the tube is equipped with an integral 
electronic vacuum pump to insure that the tube can 
never become gassy. 

Further details of the design which combines the 
periodic permanent magnet focusing into the broad- 
band coupled cavity structure are shown in Fig. 8. 
The cavity of the microwave interaction circuit is 
formed with copper spacers and iron pole pieces. The 
copper spacer forms the outer wall of the cavity and 
also serves as a vacuum seal. Outside this spacer, and 
so outside the vacuum system, fit ferrite ceramic mag- 
nets. The magnetic field is carried from the magnets 
by the pole pieces to the electron beam. Using the r-f 
drift tubes for the ferrules of the periodic focusing 
structure permits the magnet period to be made very 
short, which results in very tight focusing. 

Another type of traveling-wave amplifier made pos- 
sible by the use of the broad-band coupled cavity inter- 
action structure is shown in Fig. 9. In this X-band 
traveling-wave amplifier the periodic permanent mag- 
net focusing is replaced by solenoid focusing, and the 
entire interaction structure made of copper to increase 
its heat dissipation capability. This tube provides the 
same 1 kw of peak power over the same wide band- 
widths with the same 40 db of gain as the previous 
tube. However, as a result of the all copper construc- 
tion and solenoid focusing, this tube can be operated 
at any duty cycle up to CW, to provide as high as 1 kw 
of average X-band power. This is several orders of 
magnitude more average power than could be obtained 
from a helix-type tube. 


Conclusions 


The broadband coupled cavity-type of TWT inter- 
action structure described above has made possible 
traveling-wave amplifiers with bandwidths comparable 
to that of waveguide, or other passive microwave com- 
ponents commonly used in microwave systems at the 
kilowatt average power level. Already this circuit has 
been incorporated into practical X-band traveling- 
wave tubes, with the result that the microwave system 
designer now has high average power transmitter 
tubes available whose bandwidth is comparable to that 
of the other microwave components in his system. 


Fig. 9: Another type of TWT made possible by the use 
of the broad-band coupled cavity interaction structure. 
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Solid state devices have many new applications 
for the control of microwave energy. 

Methods for improving transmission rates, 
reduction of weight and size, 

and increased reliability are discussed. 


Solid State 


Control of 


Microwaves 


OST publicity in the advances of solid state elec- 

tronics has emphasized the transistor. The semi- 
conductor junction diode has found great use as a 
power rectifier, and a fast switch for computer appli- 
cations. The importance of point-contact diodes for 
microwave detection is also well recognized. More 
recently, semiconductor diodes have been used for the 
control of microwave energy, permitting the con- 
struction of novel types of switches, phase shifters, 
duplexers, and other microwave components. These 
components provide the reliability of solid state de- 
vices required in electronic systems; they have the 
speed of operation necessary for high transmission 
rate communication systems, and are light and com- 
pact for airborne and missile applications. 

Typical applications include the use of a single-pole 
single-throw switch as a variable attenuator for am- 
plitude modulation of r-f energy, and of multiple- 
throw switches to connect between multiple loads or 
feeds. Semiconductor switches can also be used in 
stepping types of phase shifters or a continuously 
variable phase shifter can be constructed by utilizing 
the variable reactance properties of junction diodes. 
The reactance of these diodes is also a function of r-f 
power level and this effect can be utilized to construct 
crystal-protecting power limiters, or complete diode 
duplexing systems. 

Typical performance capabilities of available solid 
state devices are as follows: 


1. Switches: Switches having bandwidths of from 
5% to over an octave have been constructed with 
power handling capability of 150-watts peak and 
several watts CW. Frequency of operation of 
these switches is from 100 Me to 12,000 Mc, and 
the switches have been constructed in both co- 
axial line and waveguide. Special switches have 
been constructed which can handle up to 10 kw 
peak power. 
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2. Limiters: Power limiters have been constructed 
with bandwidths of from 5% to 30% having 
power capability of 5 kw peak, and 30 watts CW. 
Output power is limited to safe levels for detector 
crystals. Frequency of operation of these devices 
has been from 100 to 3000 Mc. 

3. Duplexers: Duplexers having bandwidths of from 
‘5% to 20% with power handling capabilities of 
10 kw peak and 30 watts CW have been built. 
Frequency of operation of these devices is from 
200 to 1500 Mc. 

When a diode is inserted in series or in shunt in a 
transmission line, r-f power incident on the diode is 
reflected by, absorbed in, or transmitted past the 
diode. In an ideal diode switch the incident power is 


Control of Microwaves 
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(Concluded) 


either completely reflected or completely transmitted 
and practical diode switches absorb very little of the 
incident power. As an example, consider a switch 
which uses a variable reactance type diode (varactor) 
in shunt with a coaxial line. As shown in Fig. 1, if the 
diode exhibits high impedance it has little effect on 
the power transmitted to the load. For an impedance, 
Z, the insertion loss obtained with the generator, and 
the load matched to the characteristic impedance of 
the line is 
Zoe 
2Z 
The switching properties of the network can be 
evaluated by inserting this equation the appropriate 
impedance values for the diode network in both the 
“on” and “off” conditions. A typical diode capacitance - 


I, DL, =1-+ 


Fig. 3: Single pole- single throw S-band diode switch characteristics. 
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n 


INSERTION LOSS (0B) 
No 
° 


22 24 26 2.8 3.0 3.2 3.4 3.6 38 40 
FREQUENCY (RMc) 


Fig. 4: Coaxial line varactor limiter, characteristic frequency, 1,000 Mc. 
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Fig. 5: Semiconductor diode duplexer. 
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voltage characteristic is shown in Fig. 2. Under for- 
ward bias conditions, the diode exhibits a large ca- 
pacitance and resulting low reactance; thus most of 
the power is reflected because the diode impedance is 
much less than the load impedance. Under reverse 
bias conditions, the diode exhibits a small capacitance, 
or a high reactive impedance, allowing the power to 
be transmitted to the load with small loss. 

Other types of semiconductor switches utilize differ- 
ent circuit configurations or different diode properties 
depending on the switch characteristics desired, such 
as, insertion loss, switching isolation, bandwidth and 
switch configuration. Fig. 3 shows the performance 
characteristics of a typical broadband switch for a 
device operating at S-band. Within the range of oper- 
ation of the diode switches, they offer significant ad- 
vantages over other devices. Most striking is the 
switching speed, which is on the order of nanoseconds. 
These switches are characterized by very small size 
and light weight, and the driving power to obtain 
switching action is only tens of milliwatts. Thus, 
multiple-throw switches requiring relatively modest 
switching power and with light weight and small size 
become feasible. 

The varactor diode exhibits a change in impedance 
in response to an applied r-f voltage, in addition to 
the dependance on applied DC voltage. Thus, the 
diode impedance changes as a function of r-f power 
level. By placing such a diode in shunt across a trans- 
mission line, a limiter can be constructed having char- 
acteristics as shown in Fig. 4. At low power levels, 
the varactor reactance is tuned with a shunt in- 
ductance and presents a very high impedance across 
the line; thus, the insertion loss is very small. At 
power levels above a few milliwatts the diode capaci- 
tance increases (decreasing the shunt impedance) and 
the insertion loss increases with increasing power. 
This maintains the power output essentially constant. 
This simple limiter is of great value as a receiver 
protector. 

The varactor power limiter, similar to the semi- 
conductor switch, operates by reflecting the incident 
power. This makes possible the construction of a com- 
plete solid state duplexer by utilizing a circuit such 
as that shown in Fig. 5. At high power levels, the 
varactor diode reflects the transmitter power and the 
output emerges from the antenna terminals. The low 
power received by the antenna passes through the 
shunt diodes with low loss and emerges at the re- 
ceiver terminals. 

This technique permits the construction of com- 
pletely solid state duplexers of very light weight and 
fast response. 

The devices described here are only representative 
of the many new components which can be constructed 
with the help of new semiconductor technology. Cur- 
rent development work is aimed at improving the per- 
formance of these devices, extending operation to 
higher frequency with lower insertion loss, and obtain- 
ing suitable performance at higher peak and average 
power levels. These devices have already found an 
important place in electronic systems as substitutes 
or replacements for mechanical switches and gas de- 
vices. In some cases, equivalent performance could not 
be obtained with previously existing devices. 
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Page from an 


Engineer's 


Notebook| #60—Transmission Line 
Nomograph 


eo find the input impedance Z, of a line of given 
length L knowing the type of load termination Zz, 
and the frequency F from 150 Mc to 3000 mc. 
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L. (cm) 
200 
180 
100 F (MC) 
(cm) 
75 =150+200 
50 150 
90 25 300#100 
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75480 
™~ 70 
~ 60 
4 6004 50 
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Chart 1 shows 6, L, F, and 2. 

To find the length of a section of transmission line 
knowing wavelength in centimeters and stub length 
in centimeters. 

Set rule over stub length L and } to read 6 in de- 
grees. If } = 50 cm and the stub is 12.5 cm, @ is 90°. 
The stub is 90 electrical degrees long or 14 } 

If } = 80 cm and the stub is 10 cm, 6 = 45°. 

Chart 2 shows Z;, in terms of Z, and 6. 


Case I: Z, = « (open line). 
1. Using chart 1, set rule at F which is also }. 
2. Read } in cm. 
3. Set rule over }, and L to read @ or line length in 
degrees. 
4, Measure 6 in degrees on Chart 2. Where @ crosses 
Z;, = &, this is the Z,, for an open-circuited line. 


Example A: F = 80 Mc, L = 10 cm., Z,; = o. 

1. The line from F' to L shows 6 = 45° on Chart 1. 

2. On Chart 2, 45° in and down to Z, = « shows 
Age 0-28 If 2. = (100, -Z,,"="—100) Over 
100 Q X,. 


Case II: Z,, = 0 (shorted line). 
1. With the same steps as above read the intersec- 
tion of 6 and Z, = 0. For the same values as 
above (Case I) Z;, = +100 Q or 100 Q X,. 


Chart 1 (left): Colored rules show how to use graph. Unlettered 
rule is basic example; letters refer to specific examples in text. 


Chart 2 (below) : Again the letters refer to specific examples in text. 


ne Fa ca BE oS 
: ee 
tt al 


BASRA 


RaRESRR Ne See 


S=SHORTED, 4, 


a 
TICE o= oP en, 2. = & 
A 


LENGTH OF LINE IN WAVE ENGTHS 


OF CHARACTERISTIC IMPEDANCE Zo OF THE CINE 


REACTANCE ‘OF UNE EXPRESSED IN TERMS 


Transmission Line 


Nomog raph (Concluded) 


Case III: Z;, = o (open line). 
1. Find Xg or X;. 


length with either Z, = « or Z, = 0 depending 
upon which resulted in step 2. 


6. This is the line which behaves exactly as does the 


problem where Z, = +X. 


Example B: F = 300 mc, X;, = 100 Q, Z, = 100 Q, 
L = 12.5 cm. 
1. Read 100 Q on first X, curve (solid line) and 
find this is 45° or 6. 


2. Read in Chart 2 until the first corresponding X,; 2. From Chart 1, with L = 12.5 cm and F = 300 
or Xq is reached. This is # or length of “apparent MC, 6 = 45°. 
stub” which is exactly equal to +X, the termina- 3.60+ 8 = ¢ 90°. 


tion of the real line. 


3. Find @, actual length, as in Case I above. : 
. Add 6 and & to get new total angle ¢g. 5. Thus, this line, terminated by X, is a parallel 
5. Read, from Chart 2, the Z;, for a line of this 


> 


4. From Chart 2, 90° in on solid line is infinite X, 


which is parallel resonance. 


tuned circuit resonant at 300 Mc. 


Computer Inquiry Features 
Automatic Voice Replies 


N economical computer inquiry 

device enables transmission of 
quiries to a UNIVAC Real-Time 
Computing System from a remote 
location and—for the first time in 
the history of data communica- 
tions—reception of stored com- 
puter-generated voice replies to 
the questions. 

Unicall was introduced by the 
Remington Rand UNIVAC Div. of 
Sperry Rand Corp. during the 
dedication of the new Remington 
Rand UNIVAC Engineering Cen- 
ter at Whitpain Township, Pa. It 
is expected to simplify and accel- 
erate updating and reporting of 
changes in inventory, production, 
distribution and sales in many 
businesses and industries. 


Less than 5 seconds after the inquiry mes- 
sage, composed by positioning levers, is trans- 
mitted, a computer-generated voice reply is 
received on phone adjacent to set. 


Unicall is a by-product of the 
Airline Interline Development Sys- 
tem (AID), also originated by 
Remington Rand UNIVAC. Adop- 
tion of the AID plan could elimi- 
nate many of the difficulties and 
delays which now plague interline 
reservations or the sale of space 
between airlines. 

Answers to pertinent questions 
which can be posed are stored on a 
magnetic drum at the computer 
site. After a message has been 
processed, the computer selects 
the appropriate reply from the 
drum and sends it_back over the 
telephone lines. Less than 5 sec- 
onds are required for this whole 
transaction. 

Forty sliding levers on the face 
of the set can be positioned to cor- 
respond to individual letters or 
numerals in a specific message or 
query. This lever-setting opera- 
tion is simplified by a format guide 
mounted at the top of the panel. 
A message display window enables 
the operator to corroborate his se- 
lection of numerals and letters be- 
fore the message is transmitted. 
This feature is made possible by 
a digit display wheel which is 
geared to each positioning lever. 

After the appropriate lever se- 
lections have been made, the oper- 
ator is ready to send his message 
to the computer. This is done by 
dialing the computer on the tele- 
phone. When the connection has 


been made with the computer, an 
acknowledgement signal is fed back 
into the set. Receipt of this signal 
trips a scanning mechanism and 
the message itself is transmitted at 
the rate of 20 characters per second 
over the telephone network. 

Responses to queries are made 
in seconds. The transfer of infor- 
mation from the Unicall set to the 
computer can be completed in 2 
seconds. Then the voice reply be- 
gins immediately and takes from 
3 to 5 seconds to transmit. A few 
of the checks which the computer 
makes before answering each mes- 
sage are: 

1) Determines if 44 valid char- 
acters have been received, i.e., 3 
identification digits, 40 message 
digits, and 1 ‘“‘end-of-message”’ or 
“more follows” digit. 

2) Makes sure that the message 
itself is complete and complies with 
the required format associated 
with the particular type of trans- 
action. 

3) Establishes whether addi- 
tional messages relating to the 
ones received are or are not forth- 
coming. 

4) Corroborates that the mes- 
sage is not a duplication of a 
previous transaction. 

When these message validity 
checks are completed, the com- 
puter selects and transmits the 
appropriate voice reply to the tele- 
phone connected with the Unicall 
set. As soon as the pre-recorded 
answer has been transmitted, an- 
other signal is generated which 
disconnects the set from the line 
and makes the line available to 


other users. 
> a> ad 
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1962 Directory of 


Microwave Equipment Manufacturers 


Names and addresses of electronic com- 
panies making the principal microwave 
products for today's markets. Section 1 
gives complete alphabetical listing of all 


active companies. All these firms have 


ACF Electronics Div ACF Industries Ine 
11 Park Pl Paramus NJ 

Adams Russell Co Ine 200 6th St Cam- 
bridge 42 Mass 

Ad-Yu Electronics Lab Ine 249 Terhune 
Ave Passaic NJ 

Ainslie Corp 531 Pond St S Braintree 85 
Mass 

Airborne Instruments Lab Div Cutler 
ee Ine Comac Rd Deer Park LI 


Aircraft Armaments Inc Industry Lane 
Cockeysville Md 

Airtron a division of Litton Ind 200 E 
Hanover Ave Morris Plains NJ 

Airtec Inc 139 E 1st Ave Roselle NJ 

goede Ine 5522 Dorsey Lane Bethesda 


Alford Mfg Co 299 Atlantic Ave Boston 
10 Mass 

Alfred Electronics 879 Commercial St 
Palo Alto Calif 

Alpar Mfg Corp 220 Demeter St Palo 
Alto Calif 

American Machine & Foundry Co Gen 
Eng Labs 11 Bruce Pl Greenwich Conn 

American Radar Components Inc 415 E 
Main St Denville NJ 

Amperex Electronic Corp 230 Duffy Ave 
Hicksville NY 

Amp Ine Capitron Div 155 Park Ave 
Elizabethtown Penna 

Andrew Antenna Corp 606 Beech St 
Whitby Ont Canada 

Andrew Corp PO Box 807 Chicago 42 Tll 

Andrew_ California Corp 931 Marylind 
Ave Claremont Calif 

Antenna & Radome Research Assoc 1 
Bond St Westbury NY 

Antenna Specialists Co 12435 Euclid Ave 
Cleveland 6 Ohio 

Antlab Ine 6330 Proprietors Rd Worth- 
ington Ohio 

ARF Products Inc 7627 Lake St River 
Forest Ill 

Associated Electrical Industries Ltd Car- 
holme Rd Lincoln England 

Associated Electrical Industries 33 Gros- 
venor Place London SWL Great Britain 

Automation Dynamics Corp 255 County 
Rd Tenafly NJ 

Autonetics Div North American Aviation 
Ine 9150 E Imperial Hwy Downey Calif 

Beauchaine & Sons Inc Lakeport NH 

Belz Industries Inc 89 Union St Mineola 
LI NY 

Bendix Corp Bendix Pacific Div 11600 
Sherman Way N Hollywood Calif 

aos Corp 1104 Fisher Bldg Detroit 2 

ic 

Bendix Corp Red Bank Div RT 35 Eaton- 
town NJ 

Birdair Structures Ine 1800 Broadway 
Buffalo 12 NY 


Blaw-Knox Co 300 6th Ave Pittsburgh 22 
Penna 
Bogart Mfg Corp 315 Seigel St Brooklyn 


Bomac Labs Inc Salem Rd Beverly Mass 

Boonton Radio Corp Intervale Rd Boon- 
ton NJ 

Breeze Corp 700 Liberty Ave Union NJ 

Brooks & Perkins Ine 1950 W Fort Street 
Detroit 16 Mich 

Budd Stanley Co 43-01 22nd St Long 
Island City NY 

Budelman Electronics Corp 375 Fairfield 
Ave Stamford Conn 

Burndy Corp/Omaton Div Richards Ave 
Norwalk Conn 

Cable Electric Products 234 Daboll St 
Providence 7 RI 

Canadian Applied Research Ltd 750 Law- 
rence Ave W Toronto Ont Canada 

Canadian Marconi Co 2442 Trenton Ave 
Montreal 16 Que Canada 

Canoga Div Underwood Corp 15330 Ox- 
nard St Van Nuys Calif 

Cascade Research Div Lewis & Kaufman 
Electronics Corp 5245 San Fernando 
Rd W Los Angeles Calif 

Caswell Electronics Corp 414 Queens Lane 
San Jose 12 Calif 

Chu Associates PO Box 387 Whitcomb 
Ave Littleton Mass 

Chemalloy Electronics Corp Gillespie Air- 
port Santee Calif 

Communications Co 300 Grecp Ave Coral 
Gables Fla 

Control Electronics Co Inc 10 Stepar Pl 
Huntington Sta NY 

Co-Operative Industries Inc 100 Oakdale 
Rd Chester NJ 

Corbin Corporation 26 Primrose Lane 
Levittown NJ 

Corning Electronic Components Bradford 
Penna 

Cubic Corporation 5575 Kearny Villa Rd 
San Diego 11 Calif 

Custom Components Ine PO Box 248 Cald- 
well NJ 

CWS Waveguide Corp 301 W Hoffman 
Ave Lindenhurst NY 

Dage Electric Co Ine Beech Grove Ind 

Dahlstrom Metallic Door Co Buffalo & 
2nd Sts Jamestown NJ 

DBM Research Corp PO Box 521 Cocoa 
Beach Fla 

Demornay-Bonardi Corp 780 S Arroyo 
Pkwy Pasadena Calif 

Dittmore-Freimuth Corp 2517 E Norwich 
St Milwaukee 7 Wis 

Dow-Key Co PO Box 1711 Thief River 
Falls Minn 

Dresser Ideco Co 8909 S Vermont Los 
Angeles Calif 
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provided verified product listings. In 
Section 2 these firms are again listed 
and identified with the specific products 
that they manufacture. 


Dumont Labs Ine Allen B 750 Bloomfield 
Ave Clifton NJ 

Dymec Div Hewlett Packard Co 395 Page 
Mill Rd Palo Alto Calif 

Dynatronic Inc 717 W Amelia Ave Or- 
lando Fla 

Edgerton Germeshausen & Grier Inc 160 
Brookline Ave Boston 15 Mass 

Egan Laboratory 107-56 113th St Rich- 
mond Hill 19 NY 

Hitel-McCullough Ine 301 Industrial Way 
San Carlos Calif 

Electro. Impulse Lab Inc 208 River Street 
Red Bank NJ 

Electromagnetic Technology Corporation 
1375 California Ave Palo Alto Calif 

Electronics Development Co 3734 Ca- 
huenga Blvd N Hollywood Calif 

Electronic Specialty Co 5121 San Fer- 
nando Rd Los Angeles 39 Calif 

Elliott Brothers London Ltd Radar Div 
Elstree Way Borehamwood Hertford- 
shire England 

Emerson & Cuming Inc 869 Washington 
St Canton 1 Mass 

Empire Devices Products Corp 37 Pros- 
pect St Amsterdam NY 

Enflo Corp Fellowship Rd Route 73 Maple 
Shade NJ 

Farinon Electric Co 416 D St Redwood 
City Calif 

Ferranti Electronic Ine 30 Rockefeller 
Plaza New York 20 NY 

Filmohm Corporation 48 West 25 St New 
York 10 NY 

Filtron Co Ine Western Div 10023 W Jef- 
erson Blvd Culver City Calif 

Filtron Co 131-15 Fowler Ave Flushing 
55 NY 

Formcraft Tool Co 2464 S Archer Ave 
Chicago 16 Tll 

Foto Video Labs 36 Commerce Rd Cedar 
Grove NJ 

Frequency Standards Div Harvard Indus- 
tries Ine Box 504 Asbury Park NJ 

FXR Ine 25-26 50th St Woodside 77 NY 

Gabriel Electrones Div Gabriel Co Millis 
Mass ; 

Gavitt Wire & Cable Co 455 N Quince St 
Escondido Calif 

General Cable Corp 730 3rd Ave New 
York 17 NY 

General Communication Company 677 
Beacon Street Boston 15 Mass 

General Electric Co Power Tube Dept 
Palo Alto Calif 

General Electric Co HMEE Dept Syra- 
cuse NY 

General Electric Co Communication Prod- 
ucts Dept Lynchburg Va 

General Mills Inc 1620 Central Ave Min- 
neapolis 13 Minn. 
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Manufacturers, A-Z 


(Continued) 


General Radio Co 22 Baker Ave West 
Concord Mass 
Spee Ine Co John Webro Rd Clifton 


Goodrich Sponge Products B F Div B F 
Goodrich Co Canal St Shelton Conn 

Gorham Electronics Div Gorham Mfg Co 
333 Adelaide Ave Providence 7 RI 

GPL Div General Precision Ine 63 Bed- 
ford Rd Pleasantville NY 

Granger Associates 966 Commercial St 
Palo Alto Calif 

Gulton Industries Ine 212 Durham Metu- 
chen NJ 

Hallamore Electronics Co 714 N Brook- 
hurst Anaheim Calif 

A Co 4401 W 5th Ave Chicago 
6 

Hammarlund Mfg Co 460 W 34th St 
New York 1 NY 

Hazeltine Electronics Div/Hazeltine Corp 
ees Little Neck Pkwy Little Neck 62 

Hitemp Wires Co/Div Simplex Wire & 
Cable Co 1200 Shames Dr Westbury NY 

Hoffman Electronics Corp 3761 S Hill St 
Los Angeles 7 Calif 

Hughes Components Div Bldg 20 Room 
1372 Culver City Calif 

Hycon Mfg Co 1030 S Arroyo Pkwy Pasa- 
dena Calif 

Hycon Mfg Co 700 Royal Oaks Drive 
Monrovia Calif 

eee’ Corp 135 Orange St Bloomfield 


ITT Labs 500 Washington Ave Nutley NJ 

ITT Federal Div ITT Corp 100 Kingsland 
Rd Clifton NJ 

I-T-E Circuit Breaker Co 601 E Erie Ave 
Phila 34 Penna 

J-V-M Microwave Co 9300 W 47th St 
Brookfield I] 

ane Electric Co Maple Ave Pine Brook 


Kearfott Div General Precision Ine 1150 
McBride Ave Little Falls NJ 

Kearfott Div General Precision Inc 253 
N Vinedo Ave Pasadena Calif 

Kearfott Div General Precision Inc 14844 
Oxnard St Van Nuys Calif 

Kepco Inc 131 38 Sanford Ave Fushing 
55. NY 

Laboratory for Electronics Inc 719 Bea- 
con St Boston 15 Mass 

Lavoie Labs Inc Matawan-Freehold Rd 
Morganville NJ 

Lel Inc 880 Oak St Copiague NY 

Lieco Inc 130 Hileen Way Syosset LI NY 

Ling Electronics Ine 9937 Jefferson Blvd 
Culver City Calif 

Litton Industries Maryland Div 4900 Cal- 
vert Rd College Park Md 

Litton Industries Electron Tube Div San 
Carlos Calif 

Loral Electronics Corp 825 Bronx River 
Ave New York 72 NY 

Luhrs & Co C H 297 Hudson St Hacken- 
sack NJ 

Manson Laboratories Ine 375 Fairfield 
Ave Stamford Conn 

aa Products Co 5439 Fargo Ave Skokie 


Mayson Instruments Div Maxson T[lec- 
tronics Corp 475 Loth Ave NYC 

MC Jones Electronics Co Ine 183 North 
Main St Bristol Conn 

Mectron Co 166 Ridge Ave North Plain- 
field NJ 

MeMillan Industrial Corp Brownville Ave 
Ipswich Mass 

Melabs Dept M7 3300 Hillview Ave Palo 
Alto Calif 

Melpar Inc Special Products Dept 3200 
Arlington Blvd Falls Church Va 

Menlo Park Eng’g 711 Hamilton Ave 
Menlo Park Calif 

Meridan Metalcraft Inc 8739 S Miller- 
grove Dr Whittier Calif 

Merrimac Research and Development 517 
Lyons Ave Irvington NJ 

pce Ine 45-68 162nd St Flushing 58 

Micacraft Products Inc 701 McCarter Hwy 
Newark 5 NJ 

Mico Instrument Company 80 Trowbridge 
St Cambridge 38 Mass 

Microflect Co 2300 S 25th St Salem Ore 

Micro State Electronics Corp 152 Floral 
Ave Murray Hill NJ 

Microtech Ine 1400 Milldale Rd Cheshire 
Conn 

Microwave Associates Ine South Ave 
Burlington Mass 

Microwave Development Labs 92 Broad 
St Babson Park Wellesley 57 Mass 
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Microwave Electronics Corp 4061 Trans- 
port St Palo Alto Calif é 

Microwave Tube Div Hughes Aircraft Co 
11105 Anza Ave Los Angeles 45 Calif 

Miller Associates PO Box 369 Lakeville 
Conn 

Moran Instrument Corp 170 E Orange 
Grove Blvd Pasadena Calif 

Nat’l Beryllia Corp 1st Ave Haskell NJ 

Nichols Products Co 325 W Main St 
Moorestown NJ 

Norden Div United Aircraft Corp 58 Com- 
merce Rd Stamford Conn 

Northeast Scientific Corp 380 Wetherbee 
St E Acton Mass 

Panoramic Radio Products 520 S Fulton 
Ave Mt Vernon NY ’ 
Parker Seal Co Div Parker-Hannifin Corp 
10567 Jefferson Blvd Culver City Calif 
Peschel Electronics Inc Towners Rt 216 
Paterson NJ 

Philco Corp Tioga & C Sts Phila 24 Penna 

Polarad Electronics Corp 438-20 34th St 
Long Island City 1 NY 

PRD Electronics Ine 202 Tillary St Brook- 
lyn 1 NY ; 

Precision Tube Co Church Rd & Wissa- 
hickon Ave North Wales Penna 

Premier Instrument Corp 33 New Broad 
St Port Chester NY 

Prodelin Inc 305 Bergin Ave Kearny NJ 

Production Research Corp Thornwood NY 

Pye Canada Ltd 82 Northline Rd Toronto 
16 Ont Canada ; 

Radar Design Corp PO Box 38 Pickard 
Dr Syracuse 11 NY 

Radar Measurements Corp 190 Duffy Ave 
Hicksville LI NY 

Radiation Engineering Laboratory Main 
St Maynard Mass 

Radio Eng’g Labs Inc 29-01 Borden Ave 
Long Island City 1 NY 

Raytheon Co Microwave & Power Tube 
Div Foundry Ave Waltham 54 Mass 

Reed & Reese Retron Corp 717 N Lake 
Ave Pasadena Calif 

Reeves Instrument Corp East Gate Blvd 
Roosevelt Field Garden City NY ; 

Remanco Inc 1805 Colorado Santa Monica 
Calif 

Resdel Eng’g Corp 330 S Fair Oaks Ave 
Pasadena Calif 

R F Products Div Amphenol-Borg Elec- 
tronics Corp 33 E Franklin Danbury 
Conn 

Rockbestos Wire & Cable Div Cerro de 
Pasco Corp 285 Nicoll St New Haven 
Conn 

Sage Laboratories 3 Huron Drive East 
Natick Industrial Park Natick Mass 

Sanders Assoe Ine 95 Canal St Washua 
NH 

Saratoga Industries Congress & Ballston 
Aves Saratoga Springs NY 

Sarkes Tarzian Ine East Hillside Dr 
Bloomington Ind 

Saxton Products Ine 4320 Park Ave New 
York NY 

Scientific Atlanta Ine 2162 Piedmont Rd 
NE Atlanta 9 Ga 

S-F-D Laboratories 
Union NJ 

Sierra Electronic Corp Div Phileco Corp 
3885 Bohannon Dr Menlo Park Calif 

Sivers Lab Kristallvagen 18 Hagersten 

_ Sweden 

Skitron Electronics & TV Corp 180 Varick 
St New York 14 NY 

Specialty Automatic Machine Corp 80 
Cambridge St Burlington Mass 

Sperry Microwave Electronics Co PO Box 
1828 Clearwater Fla 

Stainless Inc North Wales Pa 

Stewart Engineering Co 467 Bean Creek 
Rd Santa Cruz Calif 

Stoddart Aircraft Radio Co 6644 Santa 
Monica Blvd Hollywood 88 Calif 

Sunnyvale Development Center Sperry 
Gyroscope Co Div Sperry Rand Corp 
PO Box 697 Sunnyvale Calif 

Sylvania Electric Products Inc Special 
Tube Operations 500 Evelyn Ave Moun- 
tain View Calif 

Sylvania Electric Products Ine 100 Sylvan 
Rd Woburn Mass 

Sylvania Electric Products Ine E 3rd St 
Williamsport Penna 

Tamar Electronics Inc 2045 W Rosecrans 
Ave Gardena Calif 

Technical Appliance Corp 1 Taco St PO 
Box 88 Sherburne NY 

Technicraft Div Electronic Specialty Co 
Thomaston Conn 

Telechrome Mfg Corp 28 Ranick Dr 
Amityville LI NY 

Telecomputing Corp - 915 N Citrus Ave 
Los Angeles Calif 

Tele-Dynamics Div American Bosch Arma 
5000 Parkside Ave Phila 31 Penna 

Telerad Mfg Corp 1440 Broadway New 
York 18 NY 

Telonic Engineering Corp 773 Broadway 
Laguna Beach Calif 

Telonic Industries Inc 60 N 1st Ave 
Beech Grove Ind 


800 Rahway Ave 


ELECTRONIC INDUSTRIES + November 196 


oS Se. fe oe” ee ee 


Texas Instruments Inc/Apparatus Div 
6000 Lemmon Ave Dallas 9 Texas 
Torngren Co C W 236 Pearl St Somer- 
ville 45 Mass 
Tower Construction Co 2700 Hawkeye Dr 
Sioux City 2 Iowa 
Trak Microwave Corp Sub Trak Elec- 
tronics Co 5006 N Coolidge Tampa Fla 
Transco Products Inc 12210 Nebraska 
Ave Los Angeles 25 Calif 
ucaene Inc 808 16th St Bakersfield 
ali 
TRG Inc 2 Aerial Way Syosett LI NY 
Triex Tower Corp 2920 W Magnolia Blvd 
Burbank Calif 
Tru-Connector Corp 416 Union St Lynn 
Mass 
Turbo Machine Co Lansdale Penna 
Universal Transistor Products Corp 36 
Sylvester St Westbury LI NY 
Varian Associates 611 Hansen Way Palo 
Alto Calif 
wire Ine 35 S St Clair St Dayton 2 
io 
Waltham Electronics Corp 751 Main St 
Waltham Mass 
pla sepniee Ine 1769 Placentia Costa Mesa 
alif 
Waveline Inc PO Box 718 W Caldwell NJ 
Wave Particle 150 South 2nd Street Rich- 
mond Calif 
Wayne Kerr Corp 1633 Race St Phila 3 
Penna 
Webcor Inc-Electronics Div 816 N Kedzie 
Chicago 51 Ill 
Weinschel Eng’g 10503 Metropolitan Ave 
Kensington Md 
Western Int’l Co 45 Vessey St New York 
woNY 


Westinghouse Electric Co Div Air Arm 
Div PO Box 746 Baltimore Md 
Westinghouse Electric Corp 3 Gateway 


Center PO Box 2278 Pittsburgh 30 
Penna 


Products & 
Manufacturers 


Listing firms and the specific 
products they manufacture 


AMPLIFIERS 
Amplifiers, bolometer ...............-. 1 
Amplifiers, klystron=..2- 3. eee eee 2 
Amplifiers;maser?s.. on «cane eee 3 
Amplifiers, parametric ................ 4 
Amplifiers,- radar’... ..0c.52 ea acee een 5 
Amplifiers, TW '2:.2.. se e eeee 6 
Amplifiers, wideband ................. a 


Adams-Russell Co. 
Airborne Instruments Lab 
Airtron A div of Litton Ind 


Airtronics Ine 6- 
Alfred Electronics 

American Machine & Foundry Co 5- 
American Microwave & TV Corp 2- 
Amperex Electronic Corp 5-6- 
Antlab Inc 1-3-9- 
Applied Technology Inc 1-6- 


Associated Electrical Industries 
The Bendix Corp 

Budelman Electronics Corp. 
Canadian Marconi Co 2 
Canoga Electronics Corp 2-4-5- 
Control Electronics Co Ine 


Coopertronics Ine 2 
Corbin Corp 2-4- 
DBM Research Corp 4-5-6- 
Demornay-Bonardi Corp 1 


Dorne & Margolin Inc 
Dynatronics Inc 

Egan Laboratory 
Eitel-McCullough Ine 2- 
Electronic Specialty Co 

Elliott-Litton Limited 1 
Farinon Electric 
Frequency Engineering Laboratories 2 


' 
or 
' 
' 
AAARWARHIAIA NIA 


1 
' 
at 


General Communication Company 

General Dynamics/Plectronics 

General Electric Co 

General Radio Co 

GPL Division 

Granger Assoc 

Hallamore Electronics Div 

Hallicrafters Co 

Hazeltine Corp 

Hughes Aireraft Co 

ITT Federal Laboratories 2-3-4-5-6 
(Continued on page 184) 
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Circle 67 on Inquiry Card 


Low-Cost 


SUBMINIATURE 
PLUGS ix: SOCKETS 


for low-current circuits 


075 


Fh EQUAL SPACES 
@,050+.001=.200 


RETAINING 
RINGS Be 


ACTUAL 
SIZE 


for interconnecting low current 
circuits where miniaturization ts 
important... electrical ratings 

conform to EIA standards 


po MENCLATURE Molded of low-loss, mica filled phenolic insulation (type MFE per 


MIL-4-14E) with beryllium copper contacts, .00003 Min. Sel-rex 
gold plated. Available also, with glass-filled Dially! Phthalate 
insulation (type SDG per MIL-M-18794). 

May be swaged into metal chassis, cemented into Bakelite 
chassis, mounted with retaining ring or potted. 


PLUG 


RETAINING 
RECEPTACLE RINGS 


ntacts 204-92-03-047 
ntacts 204-92-04-048 
ntacts 204-92-05-049 
ntacts 204-92-06-050 
ntacts 204-92-07-046 


131-13-12-095 
131-14-12-096 
131-15-12-097 
131-16-12-098 
131-17-12-099 


441-00-11-082(105) 
441-00-11-082(105) 
441-00-11-082(105) 
441-00-11-083(105) 
441-00-11-084(105) 


ELECTRICAL RATINGS 


Maximum Rated Voltage AC-RMS Insulation loss factor 


Initial Insertion and Extraction 


Contact to contact........ 300 volts Maximum..... wiersrsio ev UDO. OLY. Force 
Contact to ground... .... .500 volts Insulation Resistance 3 contact (Max.)........... 6 Ibs. 
Capacitance Measured from one contact to all 4 contact (Max.)............ 7 Ibs. 
Measured from one contact to all other conducting 5 contact (Max.).... Sac ib: 
other conducting parts... .1.5 m.m.f. parts... .. 50,000 Megohms (Min.) 6 contact (Max.)............ 9 Ibs, 
(Max.) ContactResistance .0.50 Ohms (Max.) 7 contact (Max.)....... ..10 Ibs. 
Safe Operating Temperature Individual Contact Retension Force 
Maximgn sic: ee ey. 80 C Minimum Gauge Weight....%4 ounce 


ITE FOR FULL INFORMATION TODAY! Complete engineering data and detailed specifications on this line of low cost plugs 
and sockets is available. Yours for the asking, or phone NE 2-2000. 


CINCH MANUFACTURING COMPANY 
1026 South Homan Avenue, Chicago 24, Illinois 


Division of United-Carr Fastener Corporation, Boston, Massachusetts 


Centrally located plants at Chicago, Illinois; Shelbyville, Indiana; City of industry, California, and St. Louis, Missouri 


Microwave Antennas 


Telerad, Div. of The Lionel Corp., 
Route 69-202, Flemington, N. J., is 
offering a 42-page catolog on micro- 
wave products covering coaxial trans- 
mission line equipment, antennas, 
waveguide, accessories, components 
and systems. Photographs, schematics, 
cut-aways, specs and engineering data 
are included. 

Circle 316 on Inquiry Card 


Directional Couplers 


Microlab, 570 W. Mt. Pleasant 
Ave., Livingston, N. J., is offering a 
tech. catalog No. 10A to supplement 
Catalog No. 10 on coaxial components, 
featuring directional couplers and 
crystal mixers. Characteristic charts, 
outline drawings, photographs, and 
specs are included. 

Circle 317 on Inquiry Card 


Microwave Components 


Airtron, a div. of Litton Indus- 
tries, 200 E. Hanover Ave., Morris 
Plains, N. J., is offering tech. data on 
their microwave components, which 
includes isolators, ferrite devices, 
circulators, mechanical switches, 
dummy loads, cavity devices, antenna 
components, r-f assemblies, and flexi- 
ble waveguide. 

Circle 318 on Inquiry Card 


DC Null Sensor 


Verco Inc., 14380 130th N.E., Belle- 
vue, Wash., is offering data on their 
solid state electronics for measuring 
and monitoring. Included is informa- 
tion on a hazardous current monitor, 
voltage limit detector, freq. source, 
overspeed indicator, battery voltage 
tester, ripple meter, load meter and 
linear ammeter. 

Circle 319 on Inquiry Card 


Delay Lines 


Computer Devices Corp., 6 W. 18th 
St., Huntington Sta., N. Y., is offering 
a 4-page dissertation on delay lines 
entitled, “An Introduction to Delay 
Lines.” This paper provides a sim- 
ple, non-technical presentation about 
delay lines. 

Circle 320 on Inquiry Card 


Microwave Antennas 


Canoga Electronics Corp., 15330 
Oxnard St., Van Nuys, Calif., have 
tech. brochures on their AN/MPS-26 
range instrumentation radar system 
rotary joints and their R10E-3A ex- 
panded metal radar reflectors, and 
tech. information on their S- and C- 
band cavity antennas, aerodynamic 
blade antennas, X-band lens anten- 
nas, in-line waveguide to coaxial 
adaptors, and rotary joints. 

Circle 321 on Inquiry Card 


122 


New Tech Data 


Microwave Accessories 


Antlab, Ine., 6330 Proprietors Rd., 
Worthington, Ohio, has a short form 
catalog including antenna pattern re- 
corders, microwave receivers, bore- 
sight systems, antenna pattern inte- 
grators, radome mounts and fork- 
controlled oscillators. Schematics, 
photographs, outline drawings and 
specs are included. 

Circle 322 on Inquiry Card 


‘Strain Recording 


Brush Instruments Div. of Clevite 
Corp., 87th & Perkins, Cleveland 14, 
Ohio, is offering a 20-page illustrated 
booklet entitled, “Strain Recording 
with Brush Direct Writing Record- 
ers.” Described are applications of 
strain gages and strain gage based 
transducers for measuring strain, ten- 
sion, thrust, load, torque, ete. Photo- 
graphs, circuit charts and diagrams 
are included. 

Circle 323 on Inquiry Card 


Power Supplies 


Power Sources, Inc., Northwest In- 
dustrial Park, Burlington, Mass., is 
offering tech data on their modular 
transistor regulated power supplies, 
for laboratory and prototype work. 

Circle 324 on Inquiry Card 


Microwave Measurement 


Wiltron Co., 717 Loma Verde Ave., 
Palo Alto, Calif., has an article on 
analysis and measurement of phase 
characteristics in microwave systems. 
This article contains phase informa- 
tion valuable to engineers doing work 
with microwave tubes, components, 
and semiconductors- and in physical 
science research areas such as linear 
accelerators. 

Circle 325 on Inquiry Card 


Rotary Joint Design 


Sage Laboratories, Inc., 3 Huron 
Dr., E. Natick Industrial Park, Na- 
tick, Mass., is offering 3 new tech. 
discussions entitled, “Microwave 
Crystal Diodes,” “Noise Figure & 
Sensitivity of Mixers & Video De- 
tectors” and “Rotary Joint Design.” 
The discussions include outline draw- 
ings, schematics, diagrams, and char- 
acteristic charts. 

Circle 326 on Inquiry Card 


UHF Power Oscillator 


Maxson Instruments Div., Maxson 
Electronics Corp., 475 Tenth Ave., 
New York 18, N. Y., is offering tech 
data on their uhf wide range power 
oscillator and power supply. Fea- 
tures are power at 40 w.; stability 
of a precision coaxial cavity and a 
range of 200 to 2500 me, continuously 
variable in 2 bands. 

Circle 327 on Inquiry Card 
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Power Conversion 


Varo, Inc., 2201 Walnut St., Gar- 
land, Tex., is offering tech data on 
their frozen-diode power blocs. Sche- 
matics, photographs, explanations, 
specs and general information is in- 
cluded. 

Circle 328 on Inquiry Card 


Diodes 


Microsemiconductor Corp., 11250 
Playa Court, Culver City, Calif., is 
offering tech information on their fast 
recovery micro-diodes, ultra-fast re- 
covery micro-diodes, general purpose 
diodes, and rectifiers. Some character- 
istics include recovery times at 1.5 
nsec., power dissipation at 0.300 w. 
@ 25°C and average rectified cur- 
rent, up to 0.200 a. @ 25°C: 0.060 a. 
@ 150°C. 


Circle 329 on Inquiry Card 


UHF Bandpass Filters 


Melpar, Inc., Special Products Div., 
Sub. of Westinghouse Air Brake Co., 
3000 Arlington Blvd., Falls Church, 
Va., is offering tech data on their line 
of uhf bandpass filters featuring 
center freqs. of 400 to 1500 me; 
bandwidths of 5 to 20% and signal 
rejection greater than 20 db at one 
bandwidth from filter center freq. 

Circle 330 on Inquiry Card 


Microwave Receiver 


Sperry Microwave Electronics Co., 
Div. of Sperry Rand Corp., Clear- 
water, Fla., is offering tech. informa- 
tion on their Microline (TM) Model 
61A1 parallel i-f substitution re- 
ceiver system. This model is offered 
in 3 output freq. ranges: S-band, 2-4 
Gc; C-band, 4-8 Gc; and X-band, 
8-12.4 Gc. 

Circle 331 on Inquiry Card 


Microwave Information Kit 


Andrew Corp., P. O. Box 807, Chi- 
cago 42, Ill., is offering an antenna 
system information kit for microwave 
engineers. Included are catalogs on 
Heliax flexible air dielectric cable, 
microwave antennas and accessories, 
rigid coaxial transmission lines, hu- 
bloc antennas, microwave log periodic 
antennas covering 300 to 3000 me, 
and a tech. bulletin entitled, ‘“Per- 
formance Aspects of Dish Radomes” 
plus a parabolic antenna system com- 
puter and transmission line and wave- 
guide selector. The parabolic antenna 
system computer is for calculating 
parabolic antenna radiation, charac- 
teristics, performance of passive re- 
peaters, free space and tropospheric 
forward scatter, propagation attenua- 
tions and thermo noise and equivalent 
noise in. 

Circle 332 on Inquiry Card 


November 1961 


How fo find laminations when you need them fast! 


Figh permeability lamination stock list goes out 
to purchasing agents and engineers semimonthly 


A stock list, mailed every other week, pinpoints the quan- 
tities and sizes of our high permeability laminations that 
are immediately available from stock. It’s sent to pur- 
chasing agents and interested engineers throughout the 
country. To get your regular copy, just address a request 
to Magnetics Inc., Department EI-94, Butler, Pa. 


What makes the stock list important? Depleted inventories 
or stepped-up production means that when laminations 
are needed, they’re needed fast—and in perfect condition. 
Magnetics Inc. stock list shows what types are available 
for immediate shipment. In addition, the stock list con- 
tains information on the new higher permeability ‘“E” 
grade laminations. What’s more, stocks listed reinforce 
‘those maintained at regional outlets on the east and west 
coast (all connected by teletype to assure fast delivery). 


What makes Magnetics Inc. high permeability lamina- 
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tions special is the fact that they are the heart of high 
performance audio transformers, chokes and countless 
other fast response magnetic devices. They’re burr-free, 
precision-sized and flat (thanks in part to a standardized 
9” long carton that keeps the laminations undistorted 
during shipment and stocking). For more information, 
write to Magnetics Inc., EI-94, Butler, Pa. 

Magnetics Inc. also publishes a bi-weekly stock list on tape 
wound cores and permalloy powder cores. It’s available to you 
along with the laminations stock list. Ask for it. 


MAGNETICS inc. 


BEELER Cainiiilma”” Kati 


Circle 68 on Inquiry Card 


DISTRIBUTION 
DISTRIBUTIC 
DISTRIBUTION 
DISTRIBUTION 
DISTRIBUTIC 
DISTRIBUTION 


Abt 
Abt 
Abt 
Abt 
Abt 
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November 1961 


The authority in the field 
of physical distribution 


Freight Transportation . . . (Air, Highway, Rail, Water) ... 
Materials Handling .. . Industrial Packaging... .Warehousing... 


Distribution Age editorially covers the field intimately and 
authoritatively .. . 


It originates and provides the everyday work tools needed 
by the Traffic and Physical Distribution Executive in his 
increasingly more complex job. 


Every month its advertising pages are a complete market 
place in which the busy Traffic Man finds the information and 
help to make his most educated buying decisions. 


So, whether you read for pertinent, authoritative information 
or advertise to sell your product, remember 


DISTRIBUTION AGE 1S THE CHOICE OF THOSE WHO MANAGE 
PHYSICAL DISTRIBUTION 


Distribution Age is the originator 
of the Piggy-Back Routing Guide . . 
Highway Quick Router... 
Birdy-Back Guide . . . and Fishy-Back Guide. 
Copies are available .. . 
write us on your letterhead. 


Piggy-Back Routing Guide 
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Circle 360 on Inquiry Card 125 


Microwave Components 


Melahs, 3300 Hillview Ave., Stan- 
ford Industrial Park, Palo Alto, Calif., 
is offering a condensed catalog and 
product summary No. 861 describing 
their line of microwave instrumenta- 
tion and special products and micro- 
wave components. Included are elec- 
tronically tuned signal generators, a 
crystal video receiver, electronically 
tuned superhet receiver, low noise 
TWT amplifiers, parametric ampli- 
fiers, masers, telemetry receivers, an- 
tennas, satellite r-f checkout systems, 
band separation filters, diode switches 
or modulators, and isolators. 

Circle 333 on Inquiry Card 


Delay Lines 


Bel Fuse Inc., 198 Van Vorst St., 
Jersey City, N. J., has data available 
on Nanalines®, new nanosec. delay 
lines for use with high speed 'cir- 
cuitry. Lines are available with time 
delays of 5 to 100 nsec; rise-time for 
a 100 nsec delay line is 9 nsec. 

Circle 334 on Inquiry Card 


Resistors 


Mepco Inc., Morristown, N. J., is 
offering Engineering Catalog .WC-3 
on precision resistors which include 
Mil-R-98B wire-wound resistors, 
packaged networks and filters, high 
stability instrument wire-wound re- 
sistors, printed circuit w.-w. resis- 
tors, Mil-R-10509C epoxy-cased car- 
bon-film resistors and _ resin-coated 
carbon-film resistors. 

Circle 335 on Inquiry Card 


Ferrite Components 


Rantec Corp., Calabasas, Calif., is 
offering tech. data on their coaxial 
ferrite junction devices. Information 
is included on coaxial 4-port circula- 
tor, coaxial isolators, coaxial 3-port 
circulators, and coaxial switches, mod- 
ulators and variable attenuators. 

Circle 336 on Inquiry Card 


Tuning Fork Oscillator 


Fork Standards, Inc., 1915 N. Har- 
lem Ave., Chicago 35, Ill., has tech 
data available on tuning fork oscil- 
lators featuring 2 series of transis- 
torized models. Model C custom series 
for exact high precision requirements 
and Model E economy series for less 
rigorous use where low cost is a re- 
quirement. 

Circle 337 on Inquiry Card 


Microwave Tubes 


American Elite, Inec., 48-50 34th 
St., Long Island City, N. Y., has a 
tech. manual available, including 
specs and curve sheets, on a line of 
Telefunken special purpose tubes 
such as microwave, cathode ray, gas- 
filled, photo, transmitting, and vac- 
uum capacitors. 

Circle 338 on Inquiry Card 


126 


New Tech Data 


Varicaps 


Pacific Semiconductors, Inc., 12955 
Chadron Ave., Hawthorne, Calif., has 
released tech. data on 10 new High-Q 
Varicap (voltage-variable capacitors). 
The line covers from 47 pf to 6.5 pf 
with Q values from 50 to 125 and 
working voltages from 25 to 100 v. 

Circle 339 on Inquiry Card 


Computing System 


The Bendix Corp., Computer Div., 
5630 Arbor Vitae St., Los Angeles 45, 
Calif., is offering a tech brochure il- 
lustrating the hardware, software and 
service features of the G-20 computing 
system. Included is information on 
support programs, program libraries, 
space programming on-site mainte- 
nance teams. 

Circle 340 on Inquiry Card 


Resolver Bridge 


Electro Scientific Industries, 7524 
S. Macadam Ave., Portland 19, Ore., 
is offering tech. data on their im- 
pedance, resistance, comparison, syn- 
chro and resolver bridges, transfor- 
mer decade voltage dividers, resistance 
transfer standards, standard resistors 
& capacitors, and resistance decade 
voltage dividers. 

Circle 341 on Inquiry Card 


Wires & Cables 


Rockbestos Wire & Cable Co., Div. 
of Cerro Corp., Nicoll and Canner 
Sts., New Haven 4, Conn., is offering 
tech data on their line of aerospace 
and electronic wire and cables. In- 
cluded are airframe wires, hook-up 
wires, ground support cables, coaxial 
cables, and miniature high temp. 
wires. 

Circle 342 on Inquiry Card 


Frequency Meter 


Measurements, A McGraw-Edison 
Div., Boonton, N. J., is offering tech. 
data on their standard frequency 
meter, Model 760. Specs include 
range, 25-475 Mc; sensitivity, less 
than 5 mw on all ranges; crystal, 
oven temp. controlled type; system 
accuracy, +100 cycles with crystal 
adjusted to WWV. 

Circle 343 on Inquiry Card 


Telemetry 


Applied Electronics Corp. of New 
Jersey, Metuchen, N. J., has tech. 
data available on their solid state 
telemetry equipment. Featured is 
PCM digital telemetry systems, PDM 
multicoders completely transistorized, 
PAM, Model MAH-3 series of pulse 


amplitude modulation multicoders, 
solid state commutators, and de 
amplifiers. 


Circle 344 on Inquiry Card 
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Vacuum Tube Handbook 


Raytheon Co., Industrial Compo- 
nents Div., 55 Chapel St., Newton 58, 
Mass., is offering a handbook with 
complete descriptions of 142 miniature 
vacuum electron tubes for industrial, 
military and communications applica- 
tions. Tube characteristics, tube based 
diagrams and connections are in- 
cluded. 

Circle 345 on Inquiry Card 


Ferrite Load Isolators 


Caswell Electronics Corp., 414 
Queens Lane, San Jose 12, Calif., is 
offering Condensed Catalog C-5 on 
ferrite microwave components and 
sub-assemblies. Included is informa- 
tion on variable attenuators, ferrite 
modulators, slide screw tuners, adjust- 
able isolators, reversible isolators and 
waveguide ferrite load isolators. 

Circle 346 on Inquiry Card 


Transistors 


Fanon Transistor Corp., 439 Fre- 
linghuysen Ave., Newark 12, N. J., 
has issued tech. data on their line of 
npn silicon diffused-junction mesa 
power transistors intended for high 
power industrial and military use. 
Features are collector currents up to 
7.5 a.; collector voltages up to 100 v.; 
power levels up to 85 w. @ 25°C and 
45 w. @ 100°C. 

Circle 347 on Inquiry Card 


Resistors 


Corning Electronic Components, 
Corning Glass Works, Bradford, Pa., 
has tech. data on their metallic oxide 
resistors which meet performance re- 
quirements of Mil-R-10509. Available 
in 4%, %, 1 and 2-w. sizes, the units 
are for high gain low signal ampli- 
fiers, high freq. circuits, test equip- 
ment, and circuits subject to instan- 
taneous overloads. 

Circle 348 on Inquiry Card 


Microwave Components 


Diamond Antenna & Microwave 
Corp., 35 River St., Winchester, Mass., 
is offering a catalog covering their 
line of antenna systems, rotary joints, 
microwave components, microwave 
test equipment, and microwave acces- 
sories. Specs, descriptions and photo- 
graphs plus outline drawings are in- 
cluded. Also included is a section of 
custom components. 

Circle 349 on Inquiry Card 


Microwave Switch 


Kearfott Div., General Precision, 
Inc., Little Falls, N. J., will 'send 
tech. data on their new line of radar 
test sets, isolators, filters, ultra high 
speed microwave switches, circulator- 
duplexer, ferrite amplitude modulator 
and variable attenuator X-band, and 
Delta coupler. 

Circle 350 on Inquiry Card 
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To Contractors and Subcontractors on U. S. Government Projects 


THE 1N3471 “PINHEAD” 


Western Electric offers this new 
Microminiature Switching Diode 
from Laureldale 


The 1N3471 is a diffused silicon microminiature switching diode designed for high-speed operation. The 
size and construction of this pinhead diode suit it for high-density packaging. Controlled manufacturing 
conditions assure the circuit designer of uniform lot-to-lot diode characteristics with exceptional perform- 
ance and reliability. (A leaded version of the 1N3471 diode is also available.) 
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High-temperature life tests are conducted for 1000 hours to assure (with 
90% confidence) a failure rate at 250°C of less than 5% per 1000 hours. 
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MAXIMUM RATINGS SPECIFIED LIMITS 

(Mounting Surface Temp. 100°C) FOR ELECTRICAL CHARACTERIZATION 
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The 1N3471 microminiature switching diode can be purchased in quantity from Western Electric’s Laurel- 
dale Plant. For technical information, price, and delivery, please address your request to: Sales Depart- 
ment, Room 105, Western Electric Company, Incorporated, Laureldale Plant, Laureldale, Pa. Telephone— 
Area Code 215—WaAlker 9-9411., 


LAURELDALE PLANT 


MAKER OF ELECTRON PRODUCTS 
FOR U.S. MILITARY AND SPACE APPLICATIONS 


MANUFACTURING AND SUPPLY Dis UNIT OF THE BELL SYSTEM 
v 
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Silicon Transistors 


Texas Instruments Incorporated, P. 
O. Box 5012, Dallas 22, Tex., is offer- 
ing a 22-page brochure with complete 
specs on their germanium transistors, 
silicon transistors, diodes and recti- 
fiers, solid tantalum capacitors, ma- 
terials and sensors, resistors, and 
semiconductor networks. Complete 
specs are included. 

Circle 298 on Inquiry Card 


Microwave Test Equipment 


California Technical Industries, 
Div. of Textron, Inc., 1421 Old County 
Rd., Belmont, Calif., is offering a 22- 
page catalog on microwave test equip- 
ment which features VSWR measur- 
ing systems, magnetron r-f supplies, 
variable polarization antennas and 
automatic radome beamship measur- 
ing system. 
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Infrared Heating 


Fostoria Corp., Dept. 109, 1200 N. 
Main St., Fostoria, Ohio, is offering 
tech data on radiant heat. Brochure 
describes Fostoria’s equipment for use 
of electric infrared radiant heating 
processes and pictures some of the 
many and varied applications. 
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Traveling Wave Tubes 


Microwave Electronics Corp., 4061 
Transport St., Palo Alto, Calif., is 
offering a tech data on their traveling 
wave tubes. Characteristic charts, 
complete electrical specs, and photo- 
graphs are included on low noise 
tubes, medium power tubes, low power 
tubes, and Serrodyne and special pur- 
pose tubes. 

Circle 301 on Inquiry Card 


Microwave Insulators 


Isolantite Mfg. Corp., Warren Ave., 
Stirling, N. J., is offering tech infor- 
mation on its line of silicone alloy 
materials for microwave electronic ap- 
plications. Physical as well as elec- 
trical properties are contained in a 
full page, easy-to-read chart. 
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Transistor Cooling 


IERC Div., International Electronic 
Research Corp., 135 W. Magnolia 
Blvd., Burbank, Calif., is offering a 
48-page Test Report 172A giving 
junction and case temps., power dissi- 
pation for power transistors in a 
variety of natural and forced air en- 
vironments. Report evaluates an ad- 
vanced dissipator design said to be 
twice as efficient as conventional fin- 
types of equal volume. 
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New Tech Data 


Cooling Devices 


Rotron Mfg. Co., Inc., Woodstock, 
N. Y., has a condensed catalog on 
their line of cooling devices. Also in- 
cluded is information on a determi- 
nator kit for determinating correct 
vane size and sensitivity rating re- 
quired for final equipment design. 
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Atomic Instruments 


Baird-Atomic, Inc., 33 University 
Rd., Cambridge 38, Mass., is offering 
their Atomic Instrument Catalog. In- 
eluded are analytical scintillation sys- 
tems, scalers, analyzers, rate and 
survey meters, amplifiers and power 
supplies. 
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Microwave Components 


Budd Stanley Co., Inc., 175 Eileen 
Way, Syosset, L. I., N. Y., is offering 
a 205-page catalog on their line of 
microwave test instruments and com- 
ponents. Some products listed include 
fixed waveguide attenuators, variable 
calibrated flap attenuators, precision 
multi-hole directional couplers, series 
Tees, standards gain horns, standard 
reflection waveguide terminations, 
shorting waveguide switches, E and H 
plane waveguide bends and coaxial 
slotted lines. Descriptions, photo- 
graphs, outline drawings, electrical 
and mechanical specs and applicable 
military specs plus a section on basic 
principles of microwaves are included. 

Circle 306 on Inquiry Card 


U-Band Oscillators 


Sperry Rand Corp., Sperry Elec- 
tronic Tube Div., Section 101, Gaines- 
ville, Fla., is offering tech information 
on their 2-cavity U band oscillator 
family for parametric amplifier pump- 
ing and Doppler radar applications. 
One of the features is the constant 
output power versus beam voltage 
characteristic resulting in a flat top 
power output mode. 
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Potentiometer 


CTS Corp., Elkhart, Ind., has avail- 
able tech. information on their new 
Series 720 compact step-driven po- 
tentiometer and switch unit. Photos, 
drawings and full tech. specs cover 
this unit which is for remote control 
applications. 
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Filters 


Erie Resistor Corp., Erie Electron- 
ics Div., 644 W. 12th St., Erie, Pa., 
is offering tech bulletin 512 covering 
6 styles of high frequency low pass 
filters with minimum attenuation of 
45 to 50 db. Capacitance of 1000 pf 
to 5000 pf and working voltage of 
200 to 500 vde. : 

Circle 309 on Inquiry Card 


for Engineers 


Coaxial Connectors 


The Deutsch Co., Electronic Com- 
ponents Div., Municipal Airport, Ban- 
ning, Calif., will send a 10-page cata- 
log describing their line of subminia- 
ture coaxial connectors. Specs, per- 
formance characteristics, and detail- 
ed information on the techniques for 
assembling these all-crimp terminated 
r-f connectors are included. 

Circle 310 on Inquiry Card 


Potentiometers 


Borg Equipment Div., Amphenol- 
Borg Electronics Corp., 120 S. Main 
St., Janesville, Wis., has available a 
wall chart which is a Borg Micropot® 
selector chart. Under precision Mi- 
cropot potentiometers, single-turns, 
three-turns, and ten-turns are listed 
with housing diameter, operating 
temps, electrical and mechanical en- 
vironmental servo mount and bushing 
mount specs. Under trimming Mi- 
cropot potentiometers, 5 series are 
listed with specs. 
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Breadboarding 


Circuit Structures Lab., P.O. Box 
86, Laguna Beach, Calif., will send 
data on their circuit builder which 
is designed for breadboarding and 
training; it eliminates’ soldering; 
gives quick circuit change; and is for 
vacuum tube or solid state circuits. 
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Tubing 


J. Bishop & Co., Platinum Works, 
Malvern, Pa., is offering Bulletin No. 
13, 20 pages, which gives the sizes, 
specs, finishes, tolerances, chemistry 
and suitable uses for small dia. tubing 
line up to 1 in. O.D. 
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Multiple Connectors 


AMP Inc., Eisenhower Blvd., Har- 
risburg, Pa., has available tech. data 
describing their 3 separate lines of 
multiple connectors, Fastin-Faston®, 
AMPEEZ® and AMP-LOK®. Photo- 
graphs, outline drawings and specs 
are included. 
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Microwave Equipment 


Radio Corp. of America, Industrial 
Electronic Products, Camden 2, N. J., 
is offering the following 8 pieces of 
tech literature: CW-20B Microwave 
describing 2000 Mc microwave equip- 
ment which provides 120 channel ca- 
pacity with max. economy; MM-600-6, 
microwave information on their 6000 
mc 600 channel transcontinental 
microwave equipment; CT-42, transis- 
torized tone multiplex describing their 
tone multiplex unit that provides 
telemetering, teletype, data and con- 
trol channels for use with either 
microwave or wireline circuits. 

Circle 315 on Inquiry Card 
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.. for the Electronic Industries 


New 
Products | - 
OSCILLATOR 
Portable, transistorized unit covers 


5.5 CPs to 600 kc in 5 bands. 


Model TO uses a special Wein 
Bridge circuit, printed circuit wiring 
and diode voltage regulation. High 
stability components are used in the 
freq. determining network to provide 
long time stability. This unit, with 
the Model TR Full Transistor Volt- 
meter, provides all the equipment 
necessary to check transmission lines, 
carrier equipment, sound systems and 
other types of field and laboratory 
work. Stewart Bros., Div. of Instru- 
ment Laboratories, 315 W. Walton 
Pl., Chicago 10, IIl. 
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PHOTOCONDUCTIVE CELLS 


Cadmium sulfide units feature low 
cost and wide variety of uses. 


The “Compactron” type (Z-2946) 
and the conventional-tube envelope 
type (7427) are all glass, while the 
medium size cell (Z-2963) and the 
miniature (Z-2755-1) are of metal-to- 
glass construction. All the cells 
operate over a range of 14004 units 
with the wavelength of max. response 
at 55004. Both the “Compactron” 
type and the 7427 have essentially the 
same ratings. Power dissipation is 
about 400 mw; max. current is 50 ma; 
and max. applied voltage is 350 v. 
General Electric Co., Receiving Tube 
Dept., Owensboro, Ky. 
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WAVEGUIDE TUNERS 


Line of 6 slide screw units cover the 
range of 5.85 to 40.0 Gc. 


These slide screw tuners consist of 
a section of precision waveguide, 
slotted longitudinally in the center of 
one broad wall, and an accurately con- 
structed carriage, which supports the 
probe assembly. Complete shielding of 
the waveguide slot is achieved at all 
times and vswr values of 20 to 1 or 
higher can be reduced to 1.02 without 
introducing appreciable insertion loss. 
Sufficient longitudinal travel is pro- 
vided in each unit to assure any de- 
sired phase shift. Waveline Inc., Cald- 
well, N. J. 
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MICROWAVE TUBES 


First of a line of permanent-magnet 
focused BWOs from 1 to 40 Gc. 


identical exterior 


These units of 
appearance, feature integral perma- 
nent-magnet focusing, with the same 
reliable helix-type oscillator design 
used in the solenoid tubes to date. 


The new BWO’s are both in the 
X-band, available either with type N 
or waveguide-adaptor termination at 
the end of RG55/U coax. cable. 
Significant advantages of these wide- 
band voltage tunable devices include 
low cathode current, more uniform r-f 
power over the band, and 2 control 
electrodes. Stewart Engineering Co., 
Santa Cruz, Calif. 
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MODULAR POWER SUPPLIES 


These units are for laboratory and 
prototype work. 


They may be operated at full rat- 
ings without heat sink at up to 35°C 
amb. temp. The mounting base temp. 
is 65°C. These plug-in modular pack- 
ages use all semiconductor circuits 
and operate isolated from the ac line, 
providing adjustable output. They are 
short circuit protected by current 
limiting and provide automatic re- 
covery after short removel. Available, 
off the shelf, in a full line of specs. 
from 4.5-6.0 v. to 45-55 v. Power 
Sources, Inc., Northwest Industrial 
Park, Burlington, Mass. 
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SPDT RELAY 


Fast switching and stable contact re- 
sistance over long life. 


This SPDT reed type relay desig- 
nated Magnereed Class 103 is her- 
metically sealed inside a glass cap- 
sule in an atmosphere of inert gas. 
The contacts are actuated magneti- 
cally by a coil around the glass switch 
capsule. The gold contacts are rated 
10 w. resistive load; 1 a. or 250 vac 
max. Both operate time and release 
time are less than 1 msec., not includ- 
ing bounce time. Dimensions: coil, 
2% in. long, % in. dia.; overall in- 
cluding leads, 3% in. long. Magne- 
craft Electric Co., 3350H West Grand 
Ave., Chicago 51, Ill. 
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New 


_.. for the Electronic Industries 


CIRCULAR WAVEGUIDE FEED 


The 6 to 8 Gc line supplied in 4, 
6, 8, and 10 ft. parabolas. 


The circular waveguide feed, em- 
ploying a rectangular to circular 
waveguide transition section 8 in. 
long, allows a man to adjust polariza- 
tion a full 360° in the field simply by 
rotating the transition section. A dual 
polarized adapter is available for con- 
verting a single polarized feed simply 
by replacing the transition section. In 
addition to the 6 to 8 Gc line, para- 
bolas for 450, 900, 2000, and 12,500 
Mc bands are available. Mark Prod- 
ucts Co., 5439 Fargo Ave., Skokie, II. 
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PREAMPLIFIER 


Amplifies signals of 1 pw, power gain 
of 333,000 from low level sources. 


Miniature low-level “ACROSTAT” 
preamplifiers both-down units are in 
an epoxy potted, self-contained as- 
sembly operating from 115 vac +10%. 
Model 104 is for use with thermo- 
couples, strain gages, Hall devices 
and other low-level signal sources. 
Fully isolated input, output and 
power-in is provided. Repeatability at 
a specific environment is good. Equiy- 
alent input drift over environment is 
less than 50 wv. and less than 10 wv. 
with moderate environment. Acromag, 
Ine., 22515 Telegraph Rd., South- 
field (Detroit), Mich. 
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MICROAMMETER 


High sensitivity panel instruments 
can read 2 ua full scale. 


oo 
a -MIGROAMPERES © 


These rugged, transistorized meters 
are available in 1%, 2% and 3% in. 
sizes, and meet requirements of Mil- 
M-10304 specs. Designated Series 
HSR, these units will operate from 
any de supply from 38 to 250 v. 
with a current drain of only 80 to 
200 wa depending on supply voltage 
specified. Nominal input impedance 
is 95KOQ resistive. Accuracy is +2% 
of full linear scale. Instrument Div., 
DeJur-Amsco Corp., Northern Blvd. 
at 45th St., Long Island City 1, N.Y. 
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X-BAND FIXED ATTENUATOR 


Unit provides 10 db of attenuation 
with only V% in. insertion length. 


Designed to operate at 8.5-9.6 Gc, 
this pad has an input vswr of 1.15 
max. Illustrated, is model No. X218 
which is used in X-band wave-guide 
systems or laboratory test set-ups. A 
molded-in attenuating element has 
high shock properties. Suitable for 
use over temp. range (—55° to 
+160°C) it also provides high dis- 
sipation properties, up to 1 w. CW. 
Other models at H-band (RG 51/U) 
and P-band (RG/91 U) are also 
available on request. Microwave Com- 
ponents & Systems Corp., 1001 S. 
Mountain Ave., Monrovia, Calif. 
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COAXIAL HYBRIDS 


Operate over a 15% bandwidth, in 
freq. ranges from 950 to 6000 Mc. 


The new series, called the CJ type, 
consists of a coaxial line in the shape 
of a circle of 1% wavelengths cir- 
cumference with 4 branch arms. The 
CJ hybrids may be employed as 
balanced mixers, passive diplexers, 
power combiners, power dividers, vari- 
able phase shifters, balanced diplexers 
and as variable attenuators. They 
have a max. insertion loss of 0.2 db 
and an isolation of better than 25 db 
Microlab, 570 W. Mount Pleasant 
Ave., Livingston, N. J. 
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SELENIUM DIODES 


For controlling damaging voltage 
transients in semiconductor circuits. 


Thyrector diodes are now in pro- 
duction and available in 6 cell sizes. 
The 6 cell sizes range from 9/32 and 
15/32 in. dia. disks for mounting in 
tubes and 1 x 1, 2 x 2 and 5 x 6 in. 
plates and 4% in. disks for stud 
mounting. The max. peak current in 
a single pulse of 4 msec. is 75 a. for 
the 9/32 in. cell; 3 a. for the 15/32 
in. cell; 8 a. for the 1 x 1 cell; 30 a. 
for the 2 x 2 cell; 100 a. for the 4% 
cell and 200 a. for the 5 x 6 cell. 
General Electric Co., Rectifier Com- 
ponents Dept., Carroll Ave. Plant, 
Lynchburg, Va. 
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POROUS SINTERED TANTALUM PELLET 


ANODE LEAD 


CAPACITORS 


of the Good-All type 901 solid 
tantalum capacitor is assured by 
precise control over the processing of 
all basic materials. This, combined with 

skilled handling of critical production phases gives 

the 901 its superior leakage characteristics, low dissipation SOLID, POLARIZED TANTALUM CAPACITOR 
factor and highly reliable service life. Extreme miniaturiza- 
tion combined with exacting design make the 901 an ideal 


CATHODE LEAD 
HERMETICALLY SEALED 


D.C. VOLTAGES 85°C—(For 125°C, CASE SIZES— 


derate to 67% rated voltage) ai subminiature 
choice for transistor, missile, communication, or similar VOLTAGE NEU CCEP ACI AiCe NL eataen 
circuitry. 35 .0047 mfd. to 47.0 mfd. 
SPECIFICATIONS 20 0047 mfd. to 100.0 mfd. 
15.0047 mfd. to 150.0 mfd. 
Temperature Range ... — 55°C to +85°C and to 125°C with proper 10 = .0047 mfd. to 220.0 mfd. 


6 -0047 mfd. to 330.0 mfd. 


; SEstceertt =e 


derating. 


= 
papa 


secccaeesss aa 


Leakage Current... Complete listings in our technical brochure. 


Tolerance... = 20% and + 10% (closer tolerances on special order). 


RATIO OF D.C LEAKAGE CURRENT 


Environmental Conditions . .. Will meet requirements of MIL-C-26655A. 


Life Test... Will pass 2000 hours at +-85°C and rated D.C. working voltage. 


RATIO OF D.C. LEAKAGE CURRENT 


Dissipation Factor ...6% for case sizes A, B and C, and 10% for case size 
D—at 120 cps and +25°C. 


TEMP. IN °C 
TYPICAL D.C. LEAKAGE CURRENT 
VS. RATED VOLTAGE 


TYPICAL D.C. LEAKAGE CURRENT 5 | ———F + Sis 1 t 


TEMPERATURE 


| Order NOW from Stock, at your Authorized Industrial Distributor | al 


GOOD-ALL ELECTRIC MFG. CO... oGatLata. NEBRASKA 


A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE INC. 
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New 


_.. for the Electronic Industries 


CONTROLLED RECTIFIERS 


For computer, servo, inverter, and 
ac/de control uses. 


DC CRYSTAL CAN RELAY 


Complete family of standardized cry- 
stal-can relays now available. 


IMAGE ORTHICONS 


Fiber-optic face plates eliminate need 
for lenses. 


Designed specifically for low power 
switching and control applications, 
new series of silicon controlled recti- 
fiers is capable of switching up to 3 a. 
of current over a piv range from 25 
to 400 v. Designated types 3RC2 
through 3RC40, they enable rapid fir- 
ing with a min. of current (2.5 ma 
@ 125°C). All units feature her- 
metically sealed, all-welded construc- 
tion, and measure approx. 1.18 in. 
overall length. International Recti- 
fier Corp., 233 Kansas St., El Segundo, 
Calif. 
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WIREWOUND RESISTORS 


Hi-reliability wirewound unit is for 
microminiature use. 


Designated 
600 measures 0.250 in. square x 0.125 
in. thick and Type CE 601 measures 
0.250 x 0.500 x 0.125 in. Specs: Max. 
voltage—150 vde; Max. resistance— 


“Aerohm,” Type CE 


Type 600—1 meg.; Type 601—1.5 
meg.; Tolerance—1% through 0.01%; 
Wattage rating—Type 600—0.125 w., 
—55° to +125°C; Type 601—0.250 w., 
—55° to +125°C; Temp. Coefficient 
—0 +20ppm, —55°C to +125°C; 
Applicable Mil Specs—Mil-R-93 and 
Mil-R-9444; Operating Temps. from 
—65°ce to +150°C. Cinema Plant, Hi- 
Q Div., Aerovox Corp., 1100 Chestnut 
St., Burbank, Calif. 
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New 4PDT microminiature de relay 
(JH-12) has contact rating of 2 a. 
non-inductive at 29 vde, 115 vac; 
low-level contacts also available. 
Initial contact resistance: 0.05 max. 
Shock: 50g operational. Temp.: 
—65°C to +125°C. Insulation re- 
sistance (+25°C): 1000 megs min. 
Operate time, 10 msec max.; release 
time, 8 msec max. at nominal coil 
voltage and +25°C. Hermetically 
sealed, Max. weight is 1.4 oz. Allied 
Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. 
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BWO'S 


Types TWO-85A and TWO-87A 
operate at 70-85 GC and 85-100 Gc. 


These tubes are similar in their 
construction and external dimensions 
to the TWO-66 and TWO-67, former 
types, and may be operated in the 
same focussing solenoids. They are 
entirely metal-ceramic in construction 
and hence can be rigorously processed 
during their exhaust cycle for max. 
performance and tube life. Addi- 
tionally, these designs have incor- 
porated ion pumps to maintain the 
necessary high vacuum within the 
tube throughout the life of the oscil- 
lator. The Bendix Corp., Red Bank 
Div., Electron Tube Products, Eaton- 
town, N. J. 
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Use of the fiber-optic face plates in 
some applications has achieved light 
transmission gains of up to 50 times 
that possible with conventional optics. 
Fiber-optic face plates up to 3 in. in 
dia. are available. The new fiber-optic 
I-O’s are designated ZL-7809 and 
ZL-7810. The ZL-7809 has an S-10 
photo surface peaking at 4500A. The 
7L-7810 uses an S-20 photo surface 
peaking at 4250A and has excellent 
red response. General Electric Co., 
Cathode Ray Tube Dept., Syracuse, 
wig NE 


Circle 277 on Inquiry Card 


* WELDING TOOL 


For small, pin-point welds entirely 
from one side of a work surface. 


Pressure sensing pencil probe type 
welding handpiece, is designated the 
VTA-43. Sold as a set, it includes 
both a pressure sensing weld probe 
and a ground probe. The probe is 
adjustable to fire the weld energy at 
preset pressures ranging from % to 
5 lbs., permitting welds of consistent 
quality on hard-to-get-at thin metal 
applications, such as those in high 
density electronic component assembly 
and strain gauge installation. The 
unit weighs 6 oz. without cables. 
Cable is supplied. Hughes Aircraft 
Co., Vacuum Tube Products Div., 
2020 Short St., Oceanside, Calif. 
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All 5 MIL Tantalum 
Foil Capacitor Sizes 
From 


MEET MIL-C-3965B —-ALL VALUES IN STOCK 


MIL CASE SIZE 


Plain and Etched 


Whether you need immediate delivery from stock on O H M ITE 
prototypes, or production quantities of tantalum foil 
capacitors, Ohmite can handle your requirements. 
Tan-O-Mite® Series TF foil capacitors now include 
all five MIL sizes in both plain and etched types, polar 
and nonpolar units, insulated and uninsulated cases—all 
in ratings to 150 VDC. Capacitance values for plain foil 
units range to 400 mfds; etched foil units, 580 mfds. 
Write for Specification Bulletin 152G which lists 200 


hay scar comesion between “equet sese,_OHMITE MANUFACTURING COMPANY 
3662 Howard Street, Skokie, Illinois 


resistance,” “‘power factor,” and ‘“‘dissipation factor.” 
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PHILCO SOLID-STAT 


for NEW MICROWAVE an 


Whether you are designing new millimeter-wave systems, researching micro- 
wave computers, or breadboarding new equipment for established micro- 
wave applications, you will be interested in new solid-state components and 
concepts from Philco. The news shown on these pages, and more to come, 
can help you put more of the future in your designs. 


Philco silicon mixer diodes, available in coaxial packages, offer premium feat 
at no premium in price. Hermetically sealed packages and operating temperat 
ratings up to 150°C. are standard features of all types in the Philco 11 
and 1N78 series. 

Proof of outstanding uniformity—unit to unit—is the fact that any 1 
Philco 1N263 diodes will serve as a matched pair. The 1N263, an X-B: 
mixer, is a low-noise performer. It can be operated fixed-tuned over the 860( 
9600 mc-range. Its symmetrical construction allows easy polarity reversa 
balanced mixers. IF impedance (Zi) is 140 to 210 ohms; RF impeda 
(VSWR) is 1.3 max; overall noise figure (NFrec) is 7.5 db max. Philco ; 
provides models P-951 and P-952 narrow band and broad band crystal mou 
to accommodate this X-Band mixer diode. 

A new Philco concept for Doppler radar is the 1N1838—first german: 
mixer diode specifically designed for ultra-low noise performance in ra 
receivers employing audio frequency IF amplifiers. It operates to 14 K 


POPULAR MILITARY MIXER DIODES 


Type Applicable Military Spec. Description 
JAN 1N263 MIL-S-19500/191 Germanium X-Band Mixer 
JAN 1N26 MIL-E-1/659B Silicon K-Band Mixer 
USA 1N26B MIL-S-19500/128 Silicon K-Band Mixer 
JAN 1N78 MIL-E-1/662A Silicon Ky-Band Mixer 
USA 1N78C MIL-S-19500/130 Silicon Ky-Band Mixer 


Philco pioneered, and now makes available, proved-in-use millimeter-w: 
germanium mixer diodes. Type 1N2792 offers a representative profile of 1 
device category—operating at 70 Kmc. The 1N2792 is a reversible cry: 
designed for optimum low-noise performance in high resolution radar, E 
video detector applications and for long-range high altitude or space commt 
cations ...atmospheric absorption prevents jamming from the ground. T 
crystal is of integrated waveguide construction with the diode mounted i 
section of RG-98/U waveguide. It is hermetically sealed for resistance to moistt 
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1, UNMARKED FIXED CAPACITORS = 1000 PF 

2. RESISTANCE VALUES IN OHMS 

3.C)=0.7-9 PF (JFD! VC-1G) 

4. C2=1,.8-13Pf (VOHNSON! 189-6) 

5. X- TAL MODEL HC-18 ( HUNT CORP ) 
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Philco Model P-801 Solid State 2.2GC Power Source 


hilco solid-state power sources represent significant 
vances in solid-state component capability, circuit 
lesign and efficient packaging. Lightweight and com- 
act, these units convert low frequency signals to usable 
nicrowave signals—with crystal-controlled high fre- 
juency stability. Foremost among their present appli- 
ations are local oscillators, pump sources for parametric 


IN3093 


PHILCO BEES 
® % Vif ~ . 


Famous for Quality the World. ver "we ) : 


amplifiers, and power sources for higher frequency 
telemetry transmitters. 

Philco VARACTOR diodes include types specifically 
designed for use in harmonic generators, with cut-off fre- 
quency capability to 200 Kme. and voltage breakdown 
capability to 80 volts. Philco varactor types are also 
ideally suited to parametric amplifier applications. 


Philco originated industry’s first X-Band crystal diode RF power 
switch—type 1N3093. This glass-packaged diode, designed to be 
mounted in a Philco P-901 waveguide crystal mount, switches micro- 
wave incident powers up to 500 mw. at speeds in the order of 1 
nanosecond. 

In the same device category, new type 1N3481 is optimized for 
low power applications from 1 to 5 mw., and 1N3482 is optimized for 
high power applications at 1.25 w. These devices also can be used as 
microwave modulators or voltage-controlled microwave attenuators. 


LANSDALE DIVISION « LANSDALE, PENNSYLVANIA . xy o 


IN EUROPE: Avenue de Beauregard 3, Fribourg, Switzerland 
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Superior Tube leads the way in cathode progress—offers you a complete line covering all needs. 


THIS ADVERTISEMENT IS PRIVATE-— 
FOR ELECTRON TUBE DESIGNERS ONLY 


Which of these cathode developments means most to you? 
Which do you need right now? Which will you need tomorrow? 


1. Low-power disc cathodes. Superior’s miniature disc cathodes 
give a satisfactory electron beam with only 4 to %4 the heater 
power required by standard sizes. New triangular hole ceramics 
reduce heater requirements still further, in addition to improv- 
ing ‘‘warm-up”’ characteristics. Contact area is 60% less than 
with round hole ceramics. 


2. Controlled E-dimension. Inthe manufacture of disc cathodes, 
Superior Tube controls E-dimension to within .0005 in. of 
specification. This permits interchangeability in tube assembly. 
Likewise it insures a uniformity of cut-off characteristic of 
tubes and permits use of a less costly fixed resistor in the 
grid circuit. 


3. No seams. Superior’s Weldrawn® process makes available 
no-seam cathodes in many materials not available in regular 
seamless form. Weldrawn cathodes are made by welding flat 
strip and cold drawing to desired dimensions. 


4. All purpose cathode alloy. New Superior Tube Alloy X-3012 
combines both the high emission capacity of active alloys and 
the long life normally associated with passive alloys. Inaddition, 
sublimation and interface impedance are reduced practically 
to zero. This alloy has twice the hot strength of ordinary nickel 
alloys and can take high current and overvoltage abuse. X-3012 
is available in both sleeve and disc types. 
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5. Special alloys. The Cathaloy® series of cathode alloys was 
developed by Superior to provide a few alloys of broad applica- 
tion capable of meeting any cathode requirements, plus offer- 
ing certain properties not available in other cathode alloys. 
These alloys greatly simplify cathode alloy selection. Their 
composition is carefully controlled, and electron tube tests of 
individual heats are made in Superior’s Electronic Laboratory. 


Do you have a copy of Superior’s catalog No. 51 cover- 
ing its complete line of cathodes and other electronic 
tubing products? Write Superior Tube Company, 2502 
Germantown Ave., Norristown, Pa. 


Superior Tube 


The big name in small tubing 
NORRISTOWN, PA. 


Johnson & Hoffman Mfg. Corp., Mineola, N.Y. 
—an affiliated company making precision metal stampings and deep-drawn parts 
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CLEVITE TRANSISTOR 


WALTHAM, MASSACHUSETTS 


Factors to consider in 
silicon diode selection 


by DAVID E. HUMEZ 


Technical Advisor to the Manager of Operations 
Clevite Transistor, Waltham, Mass. 


If your circuit does not require the superior forward 
conductivity characteristics of germanium diodes or 
if you require extremely low reverse currents or must 
operate at temperatures above 50°C, you will probably 
select a silicon diode, 


Of the bewildering array of silicon diode types avail- 
able some will almost certainly suit your circuit better 
than others. Current silicon diode types fall into four 
main categories with many sub-categories. The first 
‘sategory historically was the general purpose alloy junc- 
tion silicon diode. These diodes are principally useful in 
those applications in which good high voltage charac- 
teristics, very low leakage currents, even at high 
temperatures, are necessary, They are available with 
comparatively high forward conduction and over a 
wide range of voltages up to several hundred volts. 


The next category is that of computing application 
silicon diodes. These differ from the general purpose 
diodes in that the material from which they are made 
is doped or otherwise treated in such a way as to reduce 
its bulk lifetime. Reduction of the lifetime of the 
material makes possible much faster operation, that 
is, faster recovery when switched from the forward 
to the reverse condition. Such diodes have found wide 
application in military and commercial computing cir- 
cuitry which is expected to operate at high tempera- 
tures. A price is paid, however, for higher speed 
since reducing the lifetime of the material results 
also in an inerease of the reverse current and a 
decrease in the forward conduction, 

TYPICAL REVERSE CHARACTERISTICS 
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The third and fourth groups are the most recent — 
and employ a different method, namely, solid state 
diffusion for producing the PN junction. The third 
group, sometimes called rectifiers, are devices fabri- 
sated in either the same subminiature glass package 
familiar in other diode types or this glass package 
modified by the inclusion of a larger diameter stud 
at one electrode for improved heat conduction. They 
are large area devices compared to the diodes in cate- 
gories one and two and are designed for conduction 
of as much as 400 milliamperes at a volt. Since their 
area is substantially larger, their capacitance is also 
larger though not as large as would be expected by 
the ratio of areas, since the method of producing the 
junction results in less capacitance per unit area than — 
is characteristic of alloyed junctions. ‘ 


s 


SWITCHING SPEED REVERSE RECOVERY 


Units switched by mercury wetted chopper from 15 ma 
forward current to 1.2 volts reverse in series with a 100 
ohm load resistor. Recovery to 1 ma. 


Time mit sec. 


Types 


IN914 silicon mesa diode. 

IN625 high speed silicon alloy diode. 
1N459 general purpose silicon diode. 
1N647 silicon diffused rectifier. 


The fourth and newest category is that of extremely 
small area devices made by the newer techniques of 
the mesa or planar constructions. These types are also 
manufactured by a diffusion process. They are designed — 
primarily for applications in which the very fastest 
switching speeds are required. For this additional 
speed, compared to conventional computing alloyed — 
junction types, a further price must also be paid. 
Because they are tiny, they are also less rugged. 
Because their area is smaller, both the resistance of 
the connecting wires and the spreading resistance are 
larger, Consequently, these devices as a group 
characterized by somewhat poorer forward conducti 
than is true of the larger area computing diodes, 


Ask for Silicon Diode Bulletins 
CLEVITE TRANSIST 
Waltham, Massachuse 
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1962 Summary of 
MICROWAVE ELECTRON DEVICES 


Listing complete technical specifications on the more than 1,500 commercially 
available microwaves electron tubes—both foreign and domestic. 


®Magnetrons ®Backward Wave Oscillators 
®Planar Triodes & Tetrodes ®Traveling Wave Tubes 
®Klystrons ®Parametric Amplifiers 
MAGNETRONS 
Description Tt Description | Frequency | Heater | Anode | Pull. Fac.| Pls. Dur.| Power 
App; Du. Cy yee App; Du. Cy. (kme) V;A V;A (me/s) (us) Output 
AMPEREX ELECTRONIC CORP., 230 Duffy Ave., Hicksville, L.l., NY. ASSOCIATED ELECTRICAL INDUSTRIES, LTD-( Continued) 
5)26 osc,.001 1.22-1.35  23.5,2.2  28k,46 1 600kW CV2313 ose,plsd 9.44-9,5 6.3,.9 16k, 12 5 50kW 
7090 osc,cw 2.425-2.475 5.33.2 1.6k,.2 5 200w CV5167 ose,plsd 9.04-9.12 6.3.9 17k, 11 5 60kW 
7091 OSc,cw 2.425-2.475 5,32 4.5k,.75 4 akw CV2167 osc,plsd 9.04-9. 12 6.3,.9 14k,6 5 30kw 
7292 osc,cw 2.425-2.475 5,32 4.5k,.75 4 2kw 
55125 osc,cw 2.425-2.475  5.5,66 6.5k, 1.4 kw BOMAC LABORATORIES, INC., Salem Road, Beverly, Mass. 
5586 osc,.p 2.7-2.9 16,3 32k, 70 15 1 800kW BL212 tun 5.4-5.9 100w 
5657 osc,.0005  2.9-3.1 16,3 32.5k, 70 15 1 800KW BL250 tun 5.4-5.9 150w 
6589 osc,.0005  3,35-3.5 16,3 30k,50 10 1 500kw BL243 tun 5.4-5.9 200w 
4359 osc, 001 6.275-6.375 12.6,3.5 19k, 30 15 1 210kw BL242 tun 5.4-5.9 400w 
4458 osc,.001 6.375-6.475 12.6,3.5  19k,30 15 1 210kw BLM008 tun 5.4-5.9 400w 
4)57 osc,.001 6.475-6.575 12.6,3.5 19k, 30 15 1 210kw BLMO22 tun 5.4-5.9 500w 
2)51A osc,.001 8.5-9.6 6.31 — 14k,14 18 3.4 GOW BLM026 tun 5.4-5.9 500w 
4J78 osc,.001 9,003-9.168 13.7,3.5  23k,27.5 15 1 225kW BLM020 tun 5.4-5.9 « 700w 
55032 osc,.001 9.003-9.168 13.7,3.5  23k,27.5 12.5 1 225kW BL245 tun 5.4-5.9 900 
55031 osc,.001 9.168~9.345 13.7,3.5  23k,27.5 17.5 1 225kw BL230 tun 5.4-5.9 1000w 
JPSTA osc,.001 9.21-9.27 6.3,.6 —5.5k,4.5 15 1 akw BLMO03 tun 9-9.5 150w 
7028 osc,.0002 9.345-9.475 6.3.5 —3.5k.2.5 14 dl 3kw BLMO14 tun 85-9 150w 
2542 osc, 001 9.345-9.405 6.3,.6 5.5k,4.5 15 1 kw BLMOIS tun 9-9.5 350 
JP97D osc,.0001  9,345-9.405 6.3.6 — 5.5k,5.5 15 At aw BLM024 tun 9.3-9.5 100w 
JP9I5, osc,.001 9.345-9.405 6.3.6  8K,6.5 18 2 19.5kw BL233 fix 9.375 +.030 800w 
725A osc,.001 9.345-9.405 6.31 1k, 12 15 1 50kWw BLMOI2 tun 8.9-9.4 Ikw 
6972 osc,.0002 9.345-9.405 10,2.8 15k, 15 15 l 75k BLMO46 tun 8.9-9.4 Ikw 
4J52A osc,.0001 9.3754.025 12.6,2.2 15k,15 15 5 80kW 5780 tun 8.5-9.6 250kw 
4)50 osc,.001 9.345-9.405  13.7,3.5  23k,27.5 15 1 225kW BL2I6 fix 15.9-16.1 100kw 
55030 osc, .001 9.345-9.405  13.7,3.5  23k,27.5 17.5 1 225kW BLMO27 tun 16-16.4 500w 
55029 osc,.001 9.405-9.505 13.7,3.5  23k,27.5 17.5 1 225kw 6551 fix 23.8-24.27 40kW 
7093 osc,.0001  34.512-35.208 5,4 15k, 15 40 02 -30kw BLM006 fix 23.8-24.27 40kWw 
55008 osc,.0001  34.512~35.208 5,3.9 16k, 17 40 02 60kw BL235 fix 51-54 10KW 
BL236 fix 54-57 10kw 
ASSOCIATED ELECTRICAL INDUSTRIES, LTD., Carlholme Rd., Lincoln, England BL237 fix 57-60 10KW 
BMI001 tun osc 2.994-3.002 8.5,10 46k, 110 7 2 2megw BL246 fix 68-71.5 8kw 
BM6787 osc,cw 9-1 10.552 4k,.9 2.5kW BL221 fix 69-70 10kWw 
CV2320 osc,plsd 2.998 8.5,10 46k, 110 2 2megw 
CV2168-70 —_osc,plsd S-band 8.5,10  48k,90 2 2megw BRITISH INDUSTRIES CORP., 80 Shore Road, Port Washington, N.Y. 
cv2319 osc,pisd 2.98-3020 8.5,10 38k, 70 5 1.25megw Cv76 001 2.95 5,25 27k,35 2 450kw 
cv2117 osc,plsd 2.75-2.855  8.5,10 38k, 70 2 1.2megw cv160 001 3 61.25 22.5k,225 7 1 200kW 
eziz CVv192 0008 3.288 61.25 —21,5k,23 1 225w 
CV120C,B,A osc, plsd 2.748-2.858 6,7.7 27k, 40 1 400kW cv2l4 0005 9.65-9.7 3,25 — 15.5k,10 13 1 45kWw 
CV1495 osc,plsd 3-3.12 61.5 — 24,5k,22.5 5 300kW CV1475 001 3.23-3.38 52.6 26k, 40 0.5  —450kw 
to CV1500 Cvla76 = 001 3.23-3.38 52.6 26x, 40 05 —4S0kW 
BM4119 osc,pisd 9.31-9.43 6.3,.9 21k,25 mn | 140kw CV1477 001 3.23-3.38 5,2.6 26k, 40 0.5 450kW 
€V2333 osc,plsd 9.505-9.695 6.3.9 —13.5k,12 5 50kW cV1478 001 3.23-3.38 © 5,2.6 26k, 40 0.5 450kw 
| Cv2337 cvia79 001 295-306 525 2735 2 450kW 
—-BMA073 oscplsd =» 9-42-95 6.3.9 Mk 2S 40kw CV1480 001 2.95-3.06 52.6 27k, 35 2 450kW 
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statement about the Zenith 
electron-beam parametric amplifier- 


... A New component in Radar, Telemetry, Satellite- and Deep-Space-Probe Tracking and Ranging, 
Radio-Astronomy, Radio-Navigation, Phase- and Frequency-Modulation Communications Systems. 


In every new development, there comes a time for a review of progress and a look into the future. That time has come 
for the electron-beam parametric amplifier—the Zenith “EBPA.” As a low-noise amplifier, its noise performance 
is in the 1 db range, with gain up to 45 db. Its utility and value have been provided in field tests of many systems. 


THIS IS WHAT THE EBPA 
DOES, how it has proved itself, 
and what we believe it can do— 


CAPSULE DESCRIPTION OF OPERATION 


The EBPA system consists of a quadrupole- 
amplifier tube operating in a magnetic field, 
an RF pump generator, and a power supply. 
Within the tube, the signal is coupled onto 
an electron beam and amplified by the action 
of the quadrupole structure, using energy 
from the RF pump generator. The power 
supply furnishes voltages for the tube elec- 
trodes, solenoid, and RF pump generator. 


PERFORMANCE CHARACTERISTICS 


Noise Figures Obtainable: From 0.6 to 1.5 
db, as measured with broadband noise source. 
No cryogenic apparatus is required. Single- 
channel noise figure depends on antenna and 
application—typically, 2.5 db. Mixer noise is 
negligible because of high gain. 

Range of Center Frequencies: 350 to 1800 
Mc (tubes of higher frequency are in devel- 
opment). 

Phase Stability: Better than 1°. 

Amplitude Stability: +£0.05 db has been 
measured. 

Gain: Usually operated at 25 db; gain up to 
45 db has been obtained. 

Bandwidth: Up to 10 per cent of operating 


frequency. 
OPERATING FEATURES 


The EBPA not only provides low-noise per- 
formance, but also offers characteristics un- 
attainable with other low-noise systems, such 
as: 

e Unconditional stability with respect to 
input and output terminations without the 
use of a circulator, 

e High gain, with complete freedom from 
regenerative effects. 

e Relatively large bandwidth independent 
of gain; no tuning required. 

e@ Freedom from burnout; insensitivity to 
overload—several watts average, several hun- 


Zenith Radio Corporation 
Wincharger Corporation 
Central Electronics, 
Incorporated 
Zenith Radio Research 
Corporation 
The Rauland Corporation 


dred watts peak power. 
@ Fast recovery time (30 nanoseconds). 


SYSTEM DESIGN CONSIDERATIONS 


System Protection. The EBPA tube not only 
withstands large amounts of incident over- 
load power but also reflects most of it. In 
radars, this characteristic means that TR 
tubes can be eliminated. In addition, the 
EBPA protects mixer crystals from ‘‘spikes,” 
and eliminates need for harmonic filters and 
shutters; also, down time and maintenance 
are reduced. 

Ease of Installation. EBPA systems have 
been installed in minutes and have operated 
immediately. Once installed, they are very 
stable and operate for long periods without 
adjustment. 

Reliability. Life expectancy of the EBPA 
tube is of the order of 10,000 hours. 
Adaptability to Systems. The EBPA is nor- 
mally installed as a simple insertion unit in 
the system front end and does not entail radi- 
cal alteration of existing designs. 


APPLICATIONS 


Radar: Search Type. In tests conducted on 
eight such radars, MDS improvements of 4 
to 10 db were attained. 

Radar: Phased-Arrays. The unusual phase 
and amplitude stability of the EBPA makes 
it a natural candidate for application as a 
preamplifier in phased-arrays. Power supply 
and RF pump are common to all units in 
such an installation to insure maximum uni- 
formity. An experimental installation of this 
kind, involving 16 EBPA units, was recently 
delivered. (Data on this installation will be 
available soon. ) 

Tracking System. A set of three EBPA units 
has been completed for use in a tracking 
system. A common power supply and com- 
mon RF pump were provided. Maximum 
noise figure of the equipment as shipped is 
1.2 db. Lab tests indicate the equipment will 
meet the differential phase stability require- 
ments for monopulse applications. (Data on 
this installation will be available soon.) 


Der td 
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Radio-Astronomy. The EBPA has found its 
way into a number of big dishes used in 
radio-astronomy. It is usually installed as 
close to the feed as possible to cut transmis- 
sion losses. It has been used for hydrogen- 
line work at 1420 Mc, and to amplify radar 
returns from the planet Venus at approxi- 
mately 400 Mc. The high phase stability and 
large bandwidth have proved particularly 
useful in interferometer applications. 
Radio-Navigation System. When installed 
ina Tacan ground station receiver, the EBPA 
improved MDS by 4.5 db. 

Radio Direction-Finder. When installed in 
a Rawin set, the EBPA improved MDS by 
15.0 db. 

P-M and F-M Systems. In phase-lock receiy- 
ing systems, it is feasible to use synchronous 
pumping with a degenerate EBPA, resulting 
in an effective noise figure of about 1 db. 
Applications are space-probe tracking, scatter 
communication, and in general, all systems 
using only phase or frequency modulation. 


COMING SOON 


e EBPA tubes for operation at C-band. 


e@ Tunable EBPA tubes: single-knob tuning 
will cover range of over 100 Mc. 


e A metal-ceramic tube for operation from 
400 Mc to about 1500 Mc; features are ex- 
ternal tuning, lower cost, and greater resist- 
ance to adverse environment. 


@ More compact power supply. 
e Non-degenerate EBPA tubes, 


Oe Un) 


If you wish more infor- 
mation, send for booklet 
The Electron-Beam 
Parametric Amplifier, 
Operation and Appli- 
cations. Please address 
requests and any ques- 
tions or comments to the 
Special Products Divi- 
sion, Dept. E-11, Zenith Radio Corporation; 
6001 W. Dickens Ave.; Chicago 39, Illinois. 
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Description 
App; Du. Cy. 


BRITISH INDUSTRIES CORP. -(Continued) 


CV1481 
cVvl482 
CV1495 
CV1496 
cV1497 
CV1498 
cv1499 
cv1500 
MAG2* 
MAG3* 
MAGS 
MAGS 
MAG7 
MAGE 
MAGS 
MAGIO 
cval4 
cv370 
cv2l11 
cVv3982 
cVs031* 
CV5117 
2)51A 


2.95-3.06 
2.95-3.06 
3-3.12 
3-3.12 
3-3.12 
3-3.12 
3-3.12 
3-3.12 
9.35-9.5 
9.345-9.405 
9.345-9.405 
9.36-9.45 
9.2-10 


°9,2-9.6 


9.335-9.485 
9.74-9.89 
9.65-9.7 
9.21-9.27 
9.59-9.89 
9.36-9.46 
9.003-9.168 
3.288-3.312 
8.5-9.6 


*Available to Mil. Specs. 


CANADIAN MARCONI CO. 2442 Trenton Ave., Montreal 16, Canada 
7138 


Pull. Fac. 
(me/s) 


MAGNETRONS ~ (Continued) 


Pls. Dur. 
(us) 
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osc, .0025 9.05-9.55 6.3,. 7.8k,8 15 

7139 osc, .0025 9,05-9.55 6.3,.51 — 7.8k,8 15 
7140 osc,.0025 9,05-9.55 6.3,.51 7.8k,8 15 
7141 osc,.0025 9,05-9.55 6.3,.51 —7.8k,8 15 
7142 osc,.0025 9.05-9.55 6.3.51 —7.8k,8 15 
7143 osc,.0025 9.05-9.55 6.3,.51 7.8.8 15 
7182 osc,.0015 2.75-2.86 12,14 33k, 185 5 
2542 osc,.0025 9.345-9.405 6.3, 51 6k,5.5 15 
242A osc,.0025 9.345-9.405 6.3 8k,7.5 15 
4)50 osc,.002 9,345-9.405 23k,3.75 15 
4)50A osc,.002 9.345-9.405 23k,3.75 15 
5J26 osc,.0025 1,22-1.35 23.5,2.2  34k,55 5 
5586 tun 2.7-2.9 16,3.1 30k 15 
5657 tun 2.9-3.1 16,3.1 30k 15 
6027 osc,.0025 9.345-9.405 6.3 8k,8 15 
6249A osc,.0013 8.5-9.6 10 29k 15 
62498 osc,.0013 8.5-9.6 10 29k 15 
6027H osc,.0025 9.345-9.405  6.3,.5 8,8 15 
6764 osc, 0025 9-9.1 6.3,.5 7.6k,8 18 
6765 osc,.0025 9.1-9.2 6.3,.5 7.6k,8 18 
6766 osc,.0025 9,2-9.3 6.3,.5 7.6k,8 18 
6767 osc,.0025 9.3-9.4 6.3,.5 7.6k,8 18 
6768 osc, .0025 9.4-9.5 6.3,.5 7.6k,8 18 
6769 osc,.0025 9.5-9.6 6.3,.5 7.6k,8 18 
COMPAGNIE FRANCAISE THOMSON N-HOUSTON, 6, Rue Mario-Nikis, Paris 
TH1249 osc,.001 9.05-9.15 6.3,.8 15k, 5 
TH1249A osc,.001 916-925 6.3,.7 15k,15 
TH1249B osc,.001 9,05-9.25 6.3,.8 15k, 15 
TH1250 osc,.001 8.75-8.9 6.3,.8 15k, 15 
TH1250A osc,.001 8.85-8.95 6.3,.7 15k, 15 
TH1250B osc,.001 8.8-9 6.3,.8 15k, 15 
TH4J50A osc,.002 9.345-9.405  13.75,3.4 23k,30 

TH4J52A osc,.002 9.345-9.405 12.6,2.1  16k,30 

THF 1025 osc,.002 8.5-9.6 12.6,2.1  17k,20 

TH1725A osc,.001 9.345-9.405  6.3,.8 15k, 15 

TH1725B -o$c,.001 9.275-9.475  6.3,.8 15k, 15 

TH1725C osc,.001 9.275-9.475  6.3,.8 15k, 15 

THF 1026 osc,.001 8.5-9.6 13.75,3.4 24k,25 

TH2J51A osc,.0011 8.5-9.6 6.3,1 15k, 15.5 

THF 1050 osc,.0012 5.45-5.825 9.5,5.5 28k, 30 

TH1501 osc,.0005 5.35-5.5 9.5,5.5 30k,33 

TH2J26 osc, .002 2.992-3.019 6.3,1.5  22k,30 

TH2J27 osc, 002 2.965-2.992 6.3,1.5  22k,30 

TH2J30 osc,.002 2.86-2.9 6.3,1.5  22k,30 

TH2J31 osc,.002 2.82-2.86 6.3,1.5  22k,30 

'H2)32 osc,.002 2.78—2.82 6.31.5 22k,30 

'H2J33 osc,.002 2.74-2.78 6.3,1.5 22k, 30 

H2J34 osc,.002 2.7-2.74 6.3,1.5 22k,30 

"H5586 osc,.001 2.7-2.9 16,3.1 32.5,70 

"H5657 osc,.001 2.9-3.1 16,3.1 32.5,70 

HF1001 osc,.001 3.1-3.3 16,3.1 32.5,70 

'HF1007 osc,.001 2.97-3.03 16,3.1 32.5,70 

HI658A osc,.001 2.9-2.93 16,3.1 32.5,70 

H1658B osc,.001 3.05-3.08 16,3.1 32.5,70 

H5J26 osc,.002 1.22-1.35 23.5,2.2 31,60 
OMPAGNIE GENERALE DE T.S.F. 79 Boulevard Haussman, Paris 8, France 
J52A osc,.001 9.345-9.405 12.6,2.2  15k,15 

J50A osc,,001 9.345-9.405 13. 5, 3.3 21215 

1002 osc,.001 8.5-9.6 12.6,2.2 15k, 15 

CV602 osc,.001 8.5-9.6 12.6,2.2 15k, 15 

1005 osc,.001 8.5-9.6 9,2.6 22k, 27.5 

1026 osc,.001 8.5-9.6 9,2.6 22k,27.5 

1057 osc,.0005 2.925-3.525 5.3,2.6  29k,42 

1008 osc,.001 2.897-3.228 145.6 31k, 65 

1030 osc,.001 2.897-3.228  14,5.6 31k, 65 

1084 osc,.001 2,9-3.015 14,5.6  — 30k,65 

1085 osc,.001 3-3.115 14,5.6 30k, 65 

1086 osc,.001 3.085-3.2 14,5.6 30k,65 

1054 osc,.001 2.9-3.015 14,5.6 30k,65 
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Power 
Output 


MICROWAVE ELECTRON DEVICES 


Description 


App; Du. Cy. 


Frequency 
(kme) 


Heater | Anode 
V;A V;A 


COMPAGNIE GENERALE DE T.S.F.-(Continued) 


14,5,6 30k, 65 
14,5.6 30k, 65 
6.31. 2 1,3k,.6 
6.31.2 — 1.3k,.6 
4.52.1  1.4k,.5 
45,21 1.4k,.5 
20,13 42k, 150 


Pull. Fac. 
(me/s) 


6.3,3 13k, 004 40 
6.355 14k’, 006 75 
LTD., Chelmsford, England 
6.31.5  20k,30 15 
6.3.5 — 5.5k,4.5 15 
6.3, 12k, 12 15 
6.31 12k, 12 15 
16,3.1  28k,70 15 
16,3.1  28k,70 15 
13.75,3.25 22k,25 15 
12.6,2.2  15k,15 13 
16,3.1 -28k,70 15 
13.75,3.5  21.5k,27.5 15 
16,31 30k,70 15 
163.1  30k,70 15 
6.3.5  6.9k,7 15 
12,15 35k, 157 7 

5,2.6 27k,35 35 
§,2.6 27k,35 35 
5,2.6 27k,35 35 
12.62.25 21k,22.5 15 
6.3,.5 5.5k,4.5 15 
5,40 35k, 50 15 
333.5 1dk,12 15 
3,3.5 11.2k, 12 15 
5,2.6 27k, 40 

6.3.5  5.5k,4.5 15 
6.3,.5 — 5.5k,4.5 15 
6.3.5  — 7.5k,7.5 15 
5,2.6 27k, 40 

3,3.5 11.1k,12 15 
13.75,3,25 22k,25 15 
8.5,9 36k, 70 7 

61.25 -22.5k,22.5 7 

13.75,3.25 22k,25 15 
6.3.5 5.5K, 4.5 15 
63.5 5.5.4.5 15 
13.75,3.25. 22k,25 15 
13.75,3.25 22k, 25 15 
13.75,3.25 22k, 25 15 
13.75,3.25 22k, 25 15 
3,3.5 13.5k, 12 12 
13.75,3.25 22k,25 15 
2013.5 39k, 150 4 

12.6,2.25 16k, 15 25 
6.3,.5 §5.5k,4.5 16 
6.3,.5 7.2k,7 15 
10,11 15k,15 6 

48,14 48k, 240 

12,15  38.5k, 145 7 

12,15 —40k,140 7 

12,15 40k, 140 7 

12,15 38k,144 7 

12,15 41k,132 7 

16,3.1 —-28k,70 15 
16,3.)  28k,70 15 


GENERAL ELECTRIC CO., Power Tube Dept., Rpg et N.Y, 
5,3 


26,3 2k,.04 

22.5 —_‘1k,.025 
26,3 2,03 

25,3 2k,.02 

2.52.7  2.4k,.07 
2.37,3 —2.5k,.04 
25,3 — 2k,.03 

2.63 —_1.8k,.03 
2.87,3 —2.5k,.04 
2,25 500,.02 
22.5 —_1k,.025 
22.6 — 1k,,025 
2.63 —2k,.04 

2.83 2.5k,.02 
26,3 2.5k,.04 
25,3 2,5k,.03 
2.483 2.5k,.04 


Electron Tube Div., San Carlos, Calif. 


13,75,3.35. 21.5k,27.5 
13,75,3.35 21.5k,27.5 
13.75,3.35 21.5k,27.5 
13.75,3.35 21.5k,27.5 
13.75,3.35. 21.5k,27.5 
13,75,3.35 21.5k,27.5 
13.75,3.35 21.5k,27.5 


F1055 osc,.001 3-3.11 
F1056 osc,.001 3.085-3.2 
MCV101C1 —ose,.1 3.3-3.4 
MCV10101 —ose,.1 3.5-3.6 
MCV85D1 osc,.1 3.5-3.6 
MCV85D2 osc,.1 3.6-3.7 
MC567 osc,.0015 1.27-1,37 
EITEL~McCULLOUGH, INC., San Carlos, Calif, 
X747 v. tun 0.4-1 

EMI ELECTRONICS, LTD., Hayes, Middlesex, England 
R6138 pkgd Qband 
R9515 pkgd Qband 
ENGLISH ELECTRIC VALVE CO., 
2530-34 mult, 002 2.7-2.9 
2)42 mult, .002 9.345~-9.405 
2555 mult,.001 9.3459, 405 
2556 mult,.001 9.215-9.275 
4)31-35 mult,.001 2.7-2.9 
4543-44 mult,.001 2.965-3.019 
450A mult, 001 9.345-9.405 
452A mult,.001 9,350-9.4 
4)53 mult,.001 2,793-2.813 
4)78 mult,.002 9.0039. 168 
5586 mult,.001 2.7-2.9 
5657 mult,.001 2.9-3.1 
6027 mult,.002 9.345-9.405 
7182 mult,.001 2.75-2.86 
M501 mult,.001 2,94-3.06 
MSO1A mult,.001 2.94—3.06 
M501B mult,.001 2.94-3.06 
M502A mult,.0005 9.325-9.425 
M503A mult,.002 9.345-9.405 
M504 mult,.0006 9.325-9,425 
M505 mult,.001 9,36-9.46 
M506A mult,.001 9.36-9.46 
M507 mult,.001 3.23-3.38 
M508 mult,.001 9.21-9,27 
M509 mult,.001 8.77-8.83 
M513A mult,,0005 9.345-9.405 
M519 mult,.0002 3.45~3.614 
M521 mult,.001 9.6-9.7 
M523 mult,.001 9.58-9,705 
M525 mult,.001 2.75-2.855 
M528 mult,.001 3-3.12 
M529 mult,.001 8.83-8.995 
M535, mult,.0001 9.5-9.6 
M537 mult,.0002 8.77-8.83 
M538A mult,.001 9.21-9,27 
M539 mult,.001 8.665-8.83 
M546 mult,.001 9.7-9.85 
M547 mult, 001 9.85-10 
M548 mult,.001 9.0039, 168 
M549 mult,.001 8.5-8.665 
M554 mult,.001 1.297~1.365 
M555 mult,,001 14-16.5 
M558 mult,.0025 9.345-9.405 
M559 mult,.0025 9.345-9.405 
M561 mult,.002 3.04-3.06 
M565 mult,.002 1,215-1.365 
M566 mult,.001 2.75-2.86 
M569 mult,.001 2,85-2.96 
M570 mult,.001 2,95-3.06 
M573 mult,.001 2.85-2.96 
M574 mult,.001 2.95-3.06 
M577 mult,.0005 3-3.04 
M578 mult,.0005 3.06-3.1 
GL7398 pkgd 2.23.85 
25266 pkgd 2.35-3.6 
"25337 pkgd 2.9-3.1 
25360 pkgd 2.8-3.5 
25405 pkgd 172.3 
25424 pkgd 2.9-3.2 
25428 pkgd 22-08 
25429 pkgd 8.5-11 
25436 pkgd 2.4-3.3 
ZM6000 pkgd 2.09~2.41 
ZM6001 pkgd 1,625-1.7 
ZM6003 pkgd 4.24.4 
ZM6006 pkgd 2.8-3.2 
ZM6011 pkgd 1,375=1.625 
ZM6014 pkgd 5=1.2 
ZM6015 pkgd 5.175-5.425 
ZM6019 pkgd 2.5-3.5 
ZM6022 pkgd 2.2-2.3 
LITTON INDUSTRIES, 

LT4J50A plsd,.1% 9,375 
L3039D plsd,.1% 8.8 
L3039E plsd,.1% 8.86 
L3039F plsd,.1% 8.92 
L3039G plsd,.1% 8.98 
L3039H plsd,.1% 9.04 
30391 plsd,.1% 9.1 


Pls. Dur. 


(us) 


4.4 
4.4 
1 
1 
1 
1 
5 


. oe ° _ 
let pd En ee ee ee 


int ee 


ID me oe TF ee ae ee et es ps pes ps pe 


o 


— OO On on 


cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 
cw 


Power 
Output 
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F=><RR a new symbol in electronics for your single source 
of rf components, microwave test equipment and sub-systems 
On September 22nd, Amphenol-Borg Electronics Corporation unified two of its 
divisions... RF PRODUCTS and FXR. The name of the new division is FXR. 


What does this mean to you? 


It means that in the future you can 
expect components that meet not only 
mechanical requirements but also the 
exacting electronics specifications of the 
systems and sub-systems in which they 
are used. It means that the specialized 
capabilities that have made AMPHENOL, 
FXR, ipc and DK hallmarks of reliability 
have been combined to give you inte- 
grated design across the rf spectrum. 
From hardware to microwave sub-sys- 
tems, the new Fxr insures you of more 
advanced, more authoritative design 
and engineering. 


Is this important to you? 
We believe that it is. 


The full implications of this change are 
subtle and progressive. At FXR we're 
building for tomorrow—but our custom- 
ers can profit from it today. The same 
representatives who served you when 
we were two separate organizations will 
continue to serve you. 

If you have any questions about the 
products and services we can now offer, 
we invite you to write to us. Address 
your inquiries to: Vice President—Mar- 
keting, Fxr, 33 East Franklin Street, Dan- 
bury, Connecticut. 


ELECTRONIC INDUSTRIES - 


November 1961 


Now...a single source of supply for. 


DK* Coaxial Switches and FXR Waveguide Switches 


AMPHENOL* and ipe Coaxial Connectors 


AMPHENOL Cable and Wire 


THE RF PRODUCTS AND MICROWAVE DIVISION AMPHENOL-BORG ELECTRONICS CORPORATION 


FXR Microwave Components 


FXR Microwave Test Equipment 


FXR High-Power Electronics and Microwave Sub-Systems 


* Registered Trademark 
Circle 76 on Inquiry Card 


MICROWAVE ELECTRON DEVICES 


MAGNETRONS — (Continued) 


Tee Description Heater | Anode | Pull. Fac.| Pls. Dur. 
App; Du. Cy. V;A V;A (mc/s) (us) 


Pull. Fac. | Pls. Dur. | Power 
(me/s) (us) Output 


rine Description Heater | Anode 
yP App; Du. Cy. V;A V;A 


LITTON INDUSTRIES, —(Continued) -METCOM, INC., —(Continued) 
L.3039J plsd,.1% 9.16 13.75,3.35 21.5k,27.5 225kw MCN23 tun,.002.5.4-5.9 2k, 1.1 1 400 
L3039K plsd,.1% 9.22 13.75,3.35 21.5k,27.5 225kw MCMI13 tun, 002 5.4-5.9 2.8k, 1.9 1 1kw 
L3039L plsd,.1% 9.28 13,75,3.35. 21.5k,27.5 225kw MCM12 tun, 002 5.4-5.9 2k, 1.1 1 400w 
L3039M plsd,.1% 9.34 13.75,3.35 21.5k,27.5 225kw MCM14 tun,.002 5.4-5.9 2.2k, 1.1 1 500w 
L3039N plsd,.1% 9.4 13,75,3.35 21.5k,27.5 225kw MCMI15 tun, 002 5.4-5.9 2k,1.1 1 400w 
L3039P plsd,.1% 9.375 13.75,3135 21.5k,27.5 225kw MCMI6 tun, .002 5.4-5.9 2.8k, 1.9 1 1kw 
L3039R plsd,.1% 8.79 13.75,3135 21.5k,27.5 225kW MCMI8 tun, 002 5.4-5.9 2.5k,1.5 1 700w 
L3613 plsd,.1% 9,375 13.75,3135 21.5k,27.5 225k MCMI9 tun,.002 5.4-5.9 2.8k, 1.9 1 900w 
L3103 plsd,.2% 8.5-9.6 12.6,2.3  12.5k,10 30kw MCM20 tun, .002 5.5-5.8 500,.19 1 25w 
LT6543 plsd,.1% 8.5-9.6 12,6,2.3  -15k,15 65kW MCM21 tun,.002 5.4-5.9 2.5k,1.5 1 550w 
L3030 plsd,.1% 9.375 13.75,3.35 27.5k,27.5 300kw MCM22 tun, 002 5.4-5.9 3k,1.9 1 900w 
L3030B plsd,.1% 9 13.75,3.35 27.5k,27.5 300kw MXMI19 tun, 002 9.1-9.5 1.3k,.9 1 100w 
L3030¢ plsd,.1% 9.2 13.75,3.35. 27.5k,27.5 300kw MXM10 fix, 0015 9.345-9.405 2.8K, 1.5 ‘ B 800w 
L3306 plsd,.1% 16.5 12.6,2.4 12k,12 30kw MXML1 tun,.002 9.1-9.5 1.2k,.8 1 100w 
L3326 plsd,.1% 16.5 12.6,2.4  17k,16 60kW MXM12 fix,.0015 9.345-9.450 3.7k,4.33 e2 3.5kW 
13089 plsd,25% 8.8 6.3,.9  850,.2 40w MXM13 tun, 002 8.5-8.9 1,2k,.9 1 100w 
13358 plsd,.3% 16-16.5 6.3,.95  3k,2 lkw MXM14 tun, .002 8.9-9.6 1.2k,.9 1 100w 
L3383 plsd,.3% 16.25-16.3 6.3,.95 3k,2 *  Tkw MXMI15 fix, 0015 9.345-9.405 2.8k,5.2 2B 3kw 
L3496 plsd,.3% 1616.5 6.3,.7  3k,1.6 1kw MXMI16 tun, 002 8.8-9.6 2.8k,2 1 1kw 
L3359 plsd,.3% 16-16.5 6.3,.95  3.6k,2.75 2kw MXM20 fix, 002 9.345—-9.405 2.6k,2 1 1kw 
L3498 plsd,.3% 16.28-16.32 6.3,.95  3.6k,2.75 2kw MXN21 fix, .002 9.345-9.405 3k,4 1 2.5kW 
L3452 plsd,.3% 16.2 6.3,.96  3.6k,2.75 2.2kw MXM22 tun, 002 8.9-9.6 2.6k,2 BT 1kw 
13602 plsd,2.7% 8.6 6.3,.6 550,.3 30w MXM23 tun, 002 8.5-8.9 2.6k,2 1 1kw 
13105 plsd,2.7% 9.3 6.3,.5 800,.55 100w MXM24 tun, .002 8.9-9.6 3k,4 1 2.5kW 
L3434 plsd,2.7% 9.95 6.3,.5 800,.55 100w MXM25 tun. 002 8.5-8.9 3k,4 1 2.5kw 
L3603 plsd,2% 9.3 6.3.5 1.3k,1.3 500w 
L3429 plsd,.5% 9.3 G3 bak 22 1kw MICROWAVE ASSOCIATES, INC., Burlington, Mass. 
L3604 plsd,.3% 9.3 6.3,.5  — 2.8k.1.33 1kw MA221B fix,cw 7.5-8.8 450,.015 1.5w 
L3238 plsd,.3% 9.34 6.3,.5  2.8k, 1.33 lkw MA212B fix,cw 8.8-10 460,.015 1.5w 
3239 plsd,.2% 9.3 6.3,.5 3.3k,2.25 2kw MA217B tun, cw 7.5-8.5 470,.02 lw 
L3605 plsd,.1% 9.3 6.3,.5 3.6k,3.15 3kw MA219B tun,cw 8.5-9.6 470, .02 Iw 
13268 plsd,.1% 9.3 6.3,.9  — 3.9k,4 4kw MA214B° tun,cw 3-10 470, .02 lw 
13212 plsd,2.7% 9-9.02 6.3,.5 800,.55 120w MA231B" fix,cw 7.5-8.8 930,.055 20w 
L3213 plsd,2.7% 9.05-9.07 6.3,.5 —-800,.55 120w MA232B fix,cw 8.8-10 903, .055 20w 
13214 plsd,2.7% 9,1-9.12 6.3,.5 800,.55 120w MA221A fix,.01 7.5-8.8 500,.15 1 10w 
L3218 plsd,2.7% 9.15-9.17 63,5 ~—-800,.55 120w MA221C fix,.01 7.5-8.8 500,.15 5 10w 
L3226 plsd,2.7% 9.18-9.2 6.3,.5  800,.55 120w MA221D fix,.005 7.5-8.8 530,.3 1 20w 
3180 plsd,2.7% 9,2-9.22 6.3,.5 800, .55 120w MA212A fix,.01 8.8-10 520,.15 1 10w 
L3181 plsd,2.7% 9.25-9.27 6.3,.5 —-800,.55 120w MA212C fix,.01 8.8-10 502,.15 5 10w 
L3028D plsd,2.7%  9.28-9.33 63,5 —-800,.55 120w MA212D fix,.005 8.8-10 560,.3 1 2ew 
L3601 plsd,2.7% 9.315-9.34 6.3,.5 —-800,.55 120w MA2I7A tun, 005 7.5-8.5 §30,.15 1 16w 
3327 plsd, 2.7% 9.365-9.385 6.3,.5 —800,.55 120w MA217C tun, 005 7.5-8.5 560,.3 1 20w 
L3187 plsd,2.7% 9,25-9.27 5,.6 800, .55 120 MAZI9A tun,.005 8.5-9.6 530,.15 1 lQw 
L3087A plsd,2.7% 9.28-9.32 5,.6 800,.55 120w MA219C tun,.005 8.5-9.6 560,.3 1 20w 
L3384 plsd,.3% 9,28-9.32 63,5 —-2.8k, 1.33 1kw MA214C tun, .005 9-10 540,.15 1 8w. 
L3058 plsd,.3% 9,3-9.32 6.3,.5  — 2.8k, 1.33 1kw MA214D tun,.005 9-10 570,.3 1 16w 
L3225 pisd,.3% 9.31-9.35  6.3,.5 —-2.8k, 1.33 1kw MA208 tun, .02 7.125-8.5 800,.2 3 20w 
L3606 plsd, 1.% 9.3 6.3,.9 1,3k,1.3 500w MA205 fix,.25 8.775-8.825 800,.2 5 40w 
L3430 plsd,.5% 9.3 6.3,.9 . 1.4k,2.2 1kw MA2I5 fix,.05 8.8-9.6 900,.5 1 100w 
L3379 plsd,.3% 8.8-9.5 6.3,.9 3.35k,1.15 lkw MA231A fix,.05 7.5-8.8 lk,.75 1 200w 
L3380 plsd,.2% 8.8-9.5 6.3,.9 3.45k,2.25 2kw MA232A fix, .05 8.8-10 lk,.75 1 200w 
* 13381 plsd,.1% 8.8-9.5 6.3,.9  3.6k,3.25 3kw 6229 tun, 0005 8.9-9.4 4k, 5 ys) 400w 
L3382 plsd,.1% 8.8-9.5 6.3,.9  — 4k,4 4kw 6230 tun, 003 8.9-9.4 4.3k,.8 1 900 
L3168 plsd,.2% 9.375 12.6,2.3  12.5k,10 30kw 7521 tun, 003 8.9-9.4 4.3k,.9 2 800w 
LT4J52A plsd,.1% 9,375 12.6,2.3 15k, 15 70kw MA222 fix,.002 9.345—9.405 5.5k,4.5 1 7kw 
LT6510 plsd,.1% 9.375 12.6,2.3  15k,15 65kw MA209A tun, 002 9.3-10 5.8k,4.5 1 kw 
L3036A plsd,.1% 9.41 12.6,2.3  15k,15 65kW MA218 tun, .002 9.3-10 5.8k,4.5 1 Tkw’ 
L3036B plsd,.1% 9.275 12.6,2.3  15k,15 65kW MA226 fix, 0005 33-33.4 12k, 10 2B 16kw 
L3036F plsd,.1% 9.245 12.6,2.3 15k, 15 65 MA225 tun,.0004 32.95-33.45 12k,20 .B 32kw 
L3305 plsd,.1% 8.5-9.6 12.6,2.3 15k, 15 65kw MA224 fix,.00025  33-33.4 12k,20 2B 32kw 
L3083A plsd,.1% 16-17 12.6,2.4 17k,16 60kw MA227A fix,.0008 33-33.4. 12k,10 2B 20kw 
130838 plsd,.1% 16-17 12.6,2.4 17k,16 60kw MA227B fix, 0008 33.6-35.1 12k, 10 B 20kw 
L3083C plsd,.1% 16-17 12.6,2.4  17k,16 60kW MA206 fix,.0005 34.7-35 12k, 10 2 16kw 
L3101A plsd,.1% 16-17 12.6,2.4 17k, 16 60kw MAZ10A tun, 0004 34.2-34.7 12k,20 25 32kw 
L3101B plsd,.1% 16-17 12.6,2.4  17k,16 60kw MA210B tun,.0004 34.6-35.1 12k,20 2B 32kw 
‘L3101¢ plsd, 1% 16-17 12.6,2.4  17k,16 60kw MA210C tun, 0004 35-35.5 12k,20 25 32kW 
L3023 plsd,.3% 9.289.345 6.31 5.8k,3.8 7Tkw MA200 fix,.00025  34.7-35 12k,20 2 32kw 
L3029A plsd,.3% 9,235-9.3 63,1 5.8k,3.8 7kw 5789 fix,.00025  34.5-35.2 12.5k,20 25 32kw 
L3029B plsd,.3% 9,25-9.315  6.3,1 5.8k,3.8 7kw MA207A fix,.0004 347-35 13k, 20 25 50kw 
L3029¢ plsd,.3% 9.295-9.36 6.3,1 5.8k,3.8 7kw MA220 tun,.0003 -§.625~-5.675 10k, 12 10 40kw 
L3029D plsd,.3% 9.295-9.33  6.3,1 5.8k,3.8 7kw 
L3312 plsd,.1% 8.5-9.6 13.75,3.35. 21.5k,27.5 200kw NIPPON ELECTRIC CO., LTD., Tokyo, Japan 
13313 plsd,.1% 8.5-9.6 13.75,3.35. 21.5k,27.5 200kw 2442 fix,.002 9.345-9.405 6.3,.52 55k, 4.5 15 1 8kw 
13431 pisd,.1% 9.375 6.3,1.3 7k,7 18kw 2)42A fix,.001 9,345-9.405 6.3,.52 6.9k,7.5 15 1 20kw 
L3456 cw,plsd 35-.59 55 4k,.2 300w 2)42H fix,.00036  9.345-9.405 6.3,.52  5.275k,4.5 2 45 7kw 
L3459 cw,plsd 59-.975 55 4k,.2 300w 249 fix,.001 9-9.16 6.3,1 12k,12 15 2 50kw 
L3465 cw, plsd 975-15 5.5 4k, .3- 400w 2450 fix,.001 8.75-8.9 6.3,1 12k,12 15 2 50kw 
L3464 cw,plsd 1.5-2.35 55 4k, .325 400w 2555 fix,.001 9,345-9.405  6.3,1 12k, 12 15 2 50kw 
L3460 cw,plsd 2.35-3.575 5.5 4k,.3 500w 256 fix,.001 9.215-9.275 6.3,1 12k, 12 15 2 50kw 
L3461 cw,pisd 3.575-4.975 5.5 4k, .25 350w 725A fix,.001 9.345-9.405  6.3,1 12k, 12 15 2 50kw 
L3467 cw,plsd 4,975-6.175 5.5 4.2k,.25 400w 4)52A fix, 001 9,35-9.4 12.6,2.2 15k, 15 15 2 80kw 
L3468 cw,plsd 6.175-7.275 5.5 4.2k,.2 300w 62498 tun,.001 8.5-9.6 914.2 28k,25 15 2.5 240kw 
L3462 cw,plsd 7.275-8.775 5.5 4.4k,.2 300w 5795 tun, 0013 3.1-3.5 107,3.65  46k,46 10 1.33 Imegw 
L3463 cw,pisd 8.775-10.475 5.5 4.4k,.2 250w QK428A fix, 0006 2.85-2.91 83,85 52k, 85 10 2 2megw 
L3500 cw,plsd .35-.59 5.5 3.2k,.13 110w QK338A fix,.001 2.75-2.86  7.65,76 70k, 130 15 2 5megw 
13501 ow,plsd 59-.975 5.5 3.2k,.13 10w 25M10 fix,.0006 24,255-24.745 5,2.9 14k, 15 30 15 40kw 
13502 cw, plsd 975-1.5 5.5 3.2k,.13 110w 35M10 fix,.00025 34.512-35.208 6,2 13k,20 40 B 40kw 
L3503 cw,plsd 1.5-2.35 5.5 3.2k,.13 110w 
13504 cw, plsd 2.35-3.575 5.5 3.2k,.13 110w RADIO CORPORATION OF AMERICA, Electron Tube Div., Harrison, N.J. 
13505 cw,plsd 3.575-4.975 5.5 3.2k,.13 » 110w 6521 osc,.0008 5.4+20mc 16k, 16 75kw 
3506 cw,pisd 4,975-6.175 5.5 3.2k, 13 110w 7008 osc,.001 8.5-9.6 23k,27.5 200kW 
L3507 cw,plsd 6.175-7.275 5.5 3.2k,.13 110w 711 osc, .001 8.5-9.6 23k,27.5 200kw 
13508 cw,plsd 7.275-8.775 5.5 3.2k, 13 110w A1135 osc, .002 8.5-9.6 23k,27.5 190kw 
L3509 cw,plsd 8.775-10.475 5.5 3.2k,.13 110w Al127 osc, 001 8.5-9.6 28k, 27.5 250kw 
6865A osc,.001 8.75-9.6 23k,27.5 190kw 
METCOM, INC., 76 Lafayette St, Salem, Mass. 4011A osc,.001 8.75-9.6 23k,27.5 215kW 
MCMI11 tun, .002 5.4-5.9 1,3k, .8 1 100w A163 osc,.001 8.75-9.6 23k, 27.5 215kW 
MCM10 fix, 0003 5.5-5.6 7.5k,4 2 10kw A1150 osc,.027 9,289.32 9k, 55 140w 
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MICROWAVE ELECTRON DEVICES 


MAGNETRONS = (Continued) 


ras Description Heater} Anode | Pull. Fac. | Pls. Dur.| Power O ie Description Heater | Anode | Pull. Fac. | Pls. Dur.| Power 
App; Du. Cy. V;A V;A (mc/s) (us) Output yp App; Du. Cy. V;A V;A (me/s) (us) | Output 


RAYTHEON CO., Microwave & Powor Tube Div., Waltham, Mass, RAYTHEON CO.,—(Continued) 
6K172 osc,.001 9,33~9.42 30k 440kW 6229 osc, 003 8.9-9.4 5k,1 400w 
cn ne m | St Se i, || Re i 
osc, .2—9. 14.5 75w osc,. 45-5. 24k,30 17 
oa nego 5.3-5.4 16k,20 75kW 6402 osc,.0016  3.4-3.5 57k,55 700Kw 
osc,.0012 1.2-1.3 75k, 100 2mw 6406 osc,.0006 2.8-2.9 56k, 95 1,75me 
QK366A ampl,.001 9.245 +.04 15k, 13.5 0.5  — 100kw 6410 osc,.001 2.7-2.8 76k, 135 teow 
QK665 fix,.0018 —1.25=1.285 15,150 72k, 150 5 9.9kw 6517 osc,.0013 1,2-1.3 70k,60 Imegw 
QK666 fix,.0018 1.32-1.35 15,150 72k, 150 5 “9.9kW 6841 osc, 001 1.64-1,66 19k, 16 50kw 
QK735 tun,.003 5.4-5.9 5,1 2.3k,1.5 1 400w 5586 osc, .001 2.7-2.9 30k, 70 800kw 
RK5J26 tun,.002 1.22-1.35  23.5,2.2 31k, 60 4 400kw 5657 osc,.001 2.9-3.1 33k,70 700kw 
RK6517 tun, .0013 1.25-1.35  2.5,85 70k, 60 3 1000kw 6695 osc,.001 3.43-3.57 33k, 65 650kw 
RK4J62 tun 2.695-3.015 6.3,3.5 —1.5k,0.15 50kw 6403 osc,.001 3.43-3.57 65k,90 2megw 
RK2J34 fix,.002 27-274 63,15 22k,30 1 240kW QKH517B —osc,.0018 535.545 50k,90 6 2megw 
RK4J35 fix,.001 2.7-2.14 —16,3.1 30k,70 i B00KW QKH626 = osc,.0018 57.63 50k, 90 6  — 2megw 
RK5586 = tun,.001. «= 2.7429 163.1 32.70 1 700kw QKHSITA —osc,.0018 60-61 50k,90 6 — 2megw | 
RK2J33 fix,.002 27-278 6.31.5 22.30 1 -240kw QKHSI7 = osc,.0018 67.68 50k, 90 6 —-2megw | 
R434 fix,.00l = 2742.78 ~—16,3.130k.70 1 800kw QKHSS9 cw -%=1.525 2.9k,.225 190w | 
RK6410——sfix..001 2.75-2.86 8.385 76K135 2 4500kw Hitheiter sees tote Ryall 60k, 90 3 2megw 
RK232 Ss fix.002,- 2.78282 6.3.1.5 22K '30 1 240kw oxuses ae agree hed 5 Smegw 
RK4J33 fix,.001 2.78-2.82 163.1 30k,70 1 800kw RK7529 tun,.00072 -2:7-2.85 6% 115 2 oe: 
RK2J31 fix,.002 2.82-2.86 6.3,1.5  22k,30 1 240kW y ioe ' ~5mogw 
' 1 QKH883 osc,.001 2.75-2.86 70k, 130 2 45me 
RK2J32_fix,.001 2.82-2.86 16,31 30k,70 1 800kw QKHB98 §=—-sosc 001 ~=—=«2.846 -2.866 70'130 5 ig eee 
RK6406 = fix,.0006 = 2.25-2.91 83,85 56,95 2 1750kw QKH632 osc 00l.«=Ss5.28-5.31 3560 See sae 
RK2J30 fix,.002 2.86-2.9 63,15 22k,30 1 240kW . aiare u . meet 
QKH821 tun, .002 5.4-5.9 3.45k, 2.75 0.75 — 2.5kw 
RK4J31 fix,.001 2.86-2.9 16,3.1  30k,70 1 800kW RK7578 fun 002 54-59 28.2 0 300k 
RKSES7 = tun,.001.-2.9-3.1 —16,3.132.5k,70 1 700kw OKHTT OG tak tae 7 Ree ivan ies | 
a tun 2.985-3.335 6.3,3.5 — 1.5k,0.15 50w OKHS39 osc_001 545-551 384,60 1 inca 
70, —_—fix,.002 3.08-3.11 _ 6.3,1.25 7.5k,15 20kw RKII Er 
an 56 tun,.001 5.455.825 25k, 24 2 250k 
K4J tun 3.305-3.675 6.3,3.5 —1.5k,0.15 50w RK7460 tun, 0003 5.45-5.825 24.5k,25 0.5 250kw 
RK640S ——tun,.00143.43-3.57 8.343 65k, 90 200kw RK7417——osc,.0003 5.55.6 7.5k,4 0.2 10kw 
RK6177 ose 4.268-4.35  6.3,0.6 350,035 llw QKH1000 —_tun,.001 8.5-9.6 28k. 25 25  200kw 
RK6344 tun, 001 5.45-5.825 11,11 24k, 30 175kw QKH788 tun,.001: 8.5-9.6 28k.25 25  200kW 
RK25IA —tun,.0011. «8.59.6 6.3,1 16k, 15.5 40kw QKHI001 —_tun,.001 8.5-9.6 28k, 25 2.§  200kw 
RK6249 ——tun,.0013. 85-96 = 9,14.4 — 3K,32 200kw RK6248——tun,.045 «8.78.9 3.55k,0.91 1 Lakw 
RK6229 tun,.003 8.9-9.4 5,0.45 5k, 400w RK7521 tun,.001 8.99.4 4.25k,0.9 0.2 — 800w 
RK2J56A fix, .001 9.215-9.275 6.31 16k, 16 40kw QKH790 —tun,.001.«8.9-9.4 4.5k, 1.0 05 Ikw 
RK6002 fix,.002 9.230-9.404 4,40 30k,40 225kw QKH736 tun, 0003 9.13-9.27 187k, 1.1 0.3 200kw 
ae sages Seas es i ! as, “ 40kw chit osc,.0009 9,349.44 39k, 69 2 Imegw 
ix,. 345-9. 3,0. 5. 7kw K osc,.0003 9.36-9.46 5.2k,3. k 
RK6841 fix,.001 16.41-16.625 RK7630 osc,.0022 15.84-16.16 ie is ee 
2430 osc,.002 3.1-2.7 22k, 30 240kW RK7449 osc,.0003 23.78-24.3 14k, 15 07 45kw 
2)31 osc,.002 Dy, 22,30 240kw RK6551 osc,.0006 23,824.27 14k, 15 15 40kw 
a sage es 22k,30 240kw 
osc. 3.1-2.7 22k, 30 240kw A 
2434 osc, .002 3.1-2.7 22k,30 240kW SFD LABORATORIES, INC., 800 Rahway Ave., Union, N.J 
2542 osc, 002 9,3-9.4 5.7k,4.5 8kw $FD30 001 9.375 8 33.60 
2551 osc,.0012 85-9. 16k, 16 45kw i ei Meat Ea ie 4 apt! 
2555 osc,.001 9.3-9.4 16k, 16 40kW 
256 osc,.001 9.21-9.27 16k, 16 40kw WESTINGHOUSE, Electronic Tube Div., P.O. Box 284, Elmira, N.Y. 
4)35 osc,.001 2.7-2.9 30k, 70 800kw WL6177 osc,cw 4.268-4.35 6.3,0.6 315,.030 4 lw 
4534 osc,.001 2.7-2.9 30k, 70 800kw WL6285 osc,.0018 1.31 70k,350 10 6.5megw 
4533 osc,.001 2.7-2.9 30k, 70 800kW WL7008 osc,.001 8.5-9.6 13.7,3.1 22,27. 10 2.8  220kW 
4)32 osc,.001 2.7-2.9 30k,70 800kw WL7796 osc,cw 4.24.4 6.3,0.6  350,.030 2w 
4)31 osc,.001 2.7-2.9 30k, 70 800kw WL7794 osc,cw 4.24.4 6.3,0.6  425,.030 10wp 
4J63 osc 2,98-3.33 1.5k, 15 50w WL7795 osc,cw 4.2-4.4 6.3,0.6  425,.030 10wp 
4364 osc 3.3-3.6 1,5k, 15 50w WL7110 osc,.001 8.5-9.6 13.7,3.1  22k,27.5 10 2.8  220kw 
2570 osc,.002 3-3.1 7.5k, 15 20kw WL7111 osc,.001 8.5-9.6 13.7,3.1  22k,27.5 10 2.8 — 220kw 
4362 ea 2.6-3 WL7112 osc,.001 8.5-9.6 13.7,3.1  22k,27.5 10 2.8  220kw 
5) osc,.002 12-13 31k, 60 400kWw WL7541 osc,.001 8.5-9.6 9.014  28k,25 12 11 -250kw 
6002 osc, .002 9.2-9.4 30k, 40 Z25kW WL6249B — osc, .001 8.5-9.6 9.014  28k,25 12 3.3 240kw 
6177 osc 4,2-4.3 350,.025 lw WL6865 osc,.001 8.5-9.6 13.7,3.1  22k,27.5 10 2.8 220kw 
PLANAR TRIODES AND TETRODES 


Description | 


Frequency 
App; Du. Cy. 


(kme) 


Description 


App; Du. Cy. 


BRITISH INDUSTRIES CORP. -(Continued) 


AMPEREX ELECTRONIC CORP., 230 Duffy Ave., Hicksville, L.I., N.Y. 
7377 twin tetr 96 6.3,.6 250, 2x40 5w DET22 tri 3 6.3,0.4 350,150 30 10w 4w { 
TBL2/500 tri amp! 1 3.4,1.9 2,400 500w DET29 tri 6 6.3,0.4 450,120 55 ldw 1.7w 
6907 twin tetr 6 6.3,1.3 400,2x50 25w 15w DET24 tri 2 6.3,1 400,600 33 20w 10w 
6252 twin tetr 6 6.3, 1.3 400,2x50 25w 15w ACT22 tri 1 6.3,4 600,1.5a 22 75w Nw 
EC157 tri ampl 4.2 6.3,.73 180,60 43 12.5w  1.8w ACT25 tri 1 13.5,2.8  1k,5a 75 400w  300w 
EC158 tri amp! 4.2 6.3,.85 180,140 v 30w 5w ACT27 tri 0.6 15,6.7 1.5k, 10a 45 1.5kw kw | 
EC88 tri ampl 3 6.3,.19 160,12.5 65 2.2W 
COMPAGNIE FRANCAISE THOMSON-HOUSTON, 6, Rue Mario-Nikis, Paris 
BRITISH INDUSTRIES CORP., 80 Shore Road, Port Washington, N.Y. TH6885 tri ampl 3 6.3.2.1  1.2,50 80 250w 20w 
A2521 tri 1 6.3,0.37 250,20 60 2.50 TH6886 tri amp!,.0005 3 6.3,2.1 ok 250w = 15kw 
A2244 tri 3 6.3,0.4 350,150 30 10w lw TH6942 tetr amp! 3 5.7,24 4k, 100 17 L5kw = lkw 
A2327 tri 3 6.30.4 350,150 30 10w lw THF6001 tri ampl,.003 1 6.3,5 8k, 150 a 450w 20kw 
CV2204 tri 3 6.3,0.4 350,150 30 10w lw THF6002 tri ampl,.003 1 6.3,15 8k, 400 20 1.2kw — 60kw 


ABBREVIATIONS AND NOTES 
es—electrostatic mw-—milliwatt pm—permanent magnet tetr—tetrode 


a-ampere 
a/c—forced air cooled fix-fixed frequency mod—modul ator ppm—periodic permanent magnet t-d-tunnel diode 
- i It—frequency multiplier; multi-resonator pwr—power tri-triode 

Ee litt g9g—grounded grid mu q| Y plier; 
ceeomolifier int-intermediate amplifier osc-—oscillator refl-reflex tun=tunable 
fev—covity k-thousand p-—peak res—resonator vy. tun~voltage tuned 
¢w-continuous wave megw—megawatt pkgd—packaged rug=ruggedized w-watt 
em- electromagnetic min—miniature pl sd—pul sed sol —solenoid w/c=water cooled 


Note 1: Velocity modulated oscillators are listed under Magnetrons. Note 2: Pencil tubes and other coaxial tube types are listed under Planar Triodes and Tetrodes. 


145 


ELECTRONIC INDUSTRIES + November 1961 


Quickly following up breakthroughs 
with good, sound, reproducible designs... 


RAYTHEON LISTS 201 


HIGH-POWER S-BAND MAGNETRON AND MIDGET K,-BAND KLYSTRON indicative 
of the extreme breadth of Raytheon’s microwave tube line that assures you of 
recommendations based entirely on technical merit without bias due to specializa- 
tion within a given line. 


*Active unclassified types at date this advertisement was prepared, 5/ 


MICROWAVE TUBE TYPES 


HIS TABLE summarizes currently available unclassified tubes. Many others, both classified and developmental, 
re available in all categories. Write for detailed information or tell us about your special requirement. 


ICROWAVE AND POWER TUBE DIVISION 


5 AMPLITRONS* AND STABILOTRONS — The AMPLITRON, invented and produced by Raytheon, is the most 
highly efficient microwave tube yet developed. In addition to the types covered in this table, over 20 classified Amplitrons 
and their related oscillators, Stabilotrons, are in development and production. Raytheon is also developing new models for 
relatively low powers and extending the line from UHF through the millimeter region. 


BAND FREQ. Mcs CLASS PEAK POWER NO. TYPES 
L 1265-1350 Stabilotron 550kw-5.28Mw 1 
L 1250-1350 Amplitron 5.28-10Mw 2 
s 2700-3100 Amplitron 3.0Mw 2 *Raytheon Trademark 


75 MAGNETRONS—CW Tunable (CWT), Fixed Freq. Pulsed (FFP), Tunable Pulsed (TP), Tunable Pulsed— 
High Duty Cycle (TP-HDC), Hydraulically Tuned Pulsed (HTP). 


BAND FREQ. Mcs CLASS PEAK POWER NO. TYPES 
UHF 406-680 TiParee 2Mw 6 
L 950-1350 CWT; FFP; TP -19kW to 5Mw 8 
Ss 2350-3570 CWT; FFP; TP -O50kW to 4.5Mw 25 
Cc 4268-5600 FFP; TP lw to IMw 12 
x 8500-9460 TP; HTP; TP-HDC; FFP .08kw to 1Mw 19 
K 15,840-24,270 FFP 40 to 85kw 5 


84 KLYSTRONS~—External Cavity (EC), Communications (C), Local Oscillator (LO), Thermally Tuned (TT), 
High Frequency (HF), Millimeter (M), High Power Amplifier (HPA) 


BAND FREQ. Mcs CLASS PEAK POWER NO. TYPES 
L 1245-1460 LO; HPA 7OmW to 2Mw 2 
Cc 550-10,750 EC; LO; TT; C 20mW to 1.4W 28 
X 7750-11,700 C; LO; EC; TT 30mW to 1.4W 13 
K 11,700-120,000 C; HF; TT; M 0 700m\V\ 41 


27 “O” TYPE BACKWARD WAVE OSCILLATORS 


BAND FREQ. kMc POWER OUTPUT NO. TYPES 
L 1.0-2.0 100-1200mW 2 
Ss 1.97-4.08 20-1000mW 7 
Cc 3.6-8.0 20-700mW 8 
x 6.7-12.4 10-300mW 8 
Ke 12.4-18.0 15mWw 1 
Ku 18.0-26.5 15mW 1 


3 “M” TYPE BACKWARD WAVE OSCILLATORS 


BAND FREQ. kMc POWER OUTPUT NO. TYPES 
Ss 2.5-3.3 250-300W 1 
Cc 3.25-4.45 250-300W 1 
xX 8.5-11.0 200 nom. W 1 


7 TRAVELING WAVE TUBES AND CROSSED FIELD AMPLIFIERS | 
BAND FREQ. Mes CLASS POWER OUTPUT NO. TYPES 


as 00 
c 2700-8000 TWT 1.0W-60kw 6 


MICHOQWAVE TUBES | 


8 4 COMPREHENSIVE 72-PAGE CATALOG describes all tubes listed 

S above and covers Raytheon complete microwave capability in 

- tubes, magnetic components, ferrite devices and associated 

2 oe equipment. Write for your copy today to Raytheon Company, 

“s., . Microwave and Power Tube Division, Waltham 54, Massachusetts. 
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SALES OFFICES: BOSTON, MASS., BRowning 2-9600 * ENGLEWOOD CLIFFS, N. J., Lowell 7-4911 » BALTIMORE, MD., SOuthfield 1-0450 
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MICROWAVE ELECTRON DEVICES 


PLANAR TRIODES AND TETRODES - (Continued) 


Description | Frequency | Heater | Anode 
App; Du. Cy. (kme) V;A V;MA 


Description Frequency 


App; Du. Cy. (kmc) 
CAMPAGNIE FRANCAISE THOMSON-HOUSTON — (Continued) NIPPON ELECTRIC CO.—(Continued) : 
THF6007 tri amp! 1 6.3,5 15k, 150 n 600w 400w LD509* tri ampl rae 6.3,1.3 1.25k,150 90 230w  50w 
THF6017 tetr ampl oY 5,30 5k 15 12kw =: 10kw e LDSale tri ampl 2.2 6.3,2.3 1.7k,350 130 550w 100w 
THF6019 tri amp! 6 6.3,10 3k,200 7 800w = lkw LD551* tri ampl 2 6.3,4 3k,700 130 2kw 300w 
*Ceramic sealed 
ALLEN B. DUMONT LABS., 750 Bloomfield Ave., Clifton, N.J. 
6280/416B tri ampl 4 6.3,1.18 200,30 200 7.50 RADIO CORPORATION OF AMERICA, Electron Tube Div., Harrison, N.J. 
7739 tri osc,.04 5 6.1,1.18 350,250 7.5w 5671* tri osc 3 6.3,.135 165,30 v.1) 5w 4750 
5876* tri osc ie 6.3,.135 360,25 56 6.25w 3w 
EITEL-McCULLOUGH, INC., San Carlos, Calif. 5893* tri osc, amp! 3.3 6,.28 320,35 27 7.5w  5w 
2039 tri ampl 2.5 6.3,1.1 800,80 100w = =.27w 6263* tri osc,ampl 17 6,.28 330,40 27 8w Tw 
2C39WA tri ampl 2.5 6,1.05 800,80 100w = 27w 7552* tri ampl 1 6.3,.225 250,25 80 2.5w 13db 
3CPNI0A5 tri ampl,.002 3 6,1.05 3.5k,3a 10w 1.6kw 7553* tri ampl 1 6.3,.225 250,25 8 2.5w = 14db 
3CX100A5 tri ampl 2.5 6,1.05 800,80 100w = =27w 7554* tri amp! K} 6.3,.225 300,25 n 2.5w 1.6w 
3X100A5 tri ampl 25 6.3,1.1 800,80 100w = =27w A15205* tri osc,plsd 3.3 6.3,.225 1.25, 2k 70 2.5w 250w 
4X150G tri ampl 15 2.5,7.3 7k ,6a 150w =: 17kwp 6562* tri osc 1.68 6,.16 120,34 3.6w SW 
X685C tri ampl 2.5 6,1.05 900, 90 100w = 15w 7533* tri osc 1.68 6,.16 130,34 3.6w =. 75w 
X779 tri ampl 2.5 26.5,0.225 900,90 100w = 15w A15131* tri osc -975-1.225 —6,.135 165,38 5w .3W 
A15132* tri osc,plsd -975-1.225 6,.28 1,75k,3k 6w 500w 
L. M. ERICCSON, Stockholm 20, Sweden (State Labs., Inc., 215 Park Ave., South New York 3, N.Y.) A15219* tri ose 9-1.05 6.3,.135 250,30 5w 1.5w 
416B tri amp! 2-4 6.3,1.18 270,33 300 7.5W A15220* tri osc,plsd .9-1.05 6,.28 1.75k,3k 6w 800w 
Al5221* tri osc 1-13 6.3,.135 250,30 Sw lw 
GENERAL ELECTRIC CO., Power Tube Dept., Schenectady 5, N.Y. A15222* tri osc,plsd 1-13 6,.28 1,75k,3k 6w 600w 
GL6283 tetr ampl,cw 4) 6.3,3.6 1.6k,.3 300w =: 154w A15223* tri osc 1.25-1.6 6.3,.135 250,30 5w .8W 
GL6848 tetr ampl,cw 8 6.7,14.5 7k, 1k 2kw 1.25kw A15224* tri osc,plsd 1.25-1.6 6,.28 1.75k,3k 6w 500w 
GL6942 tetr ampl,cw 3 5.7,24 4k, 700 1.5kw  1.2kw A15225* tri osc 1.55-1.9 6.3,.135 250,30 5w -6w 
GL7399 tetr ampl,.001 15 6.3,5.6 9k,9.2 300w = 52kw A15226* tri osc,plsd 1.55-1.9 6,.28 1.75k,3k 6w 400w 
GL7985 tetr ampl,cw 8 6.7,14.5 7k, 1k 3.5kw  3.2kw A15227* tri osc 1.85-2.2 6.3,.225 250,30 2.5w  .3w 
ZP 1018 tetr ampl 1.6 2.5k, 1.3k 100w = 1.6kw A15228* tri osc,pisd 1.85-2.2 6,.28 1.75k,3k 6w 300w 
A15229* tri osc 2.15-2.5 6.3,.225 250,30 2.5w  .2w 
THE MACHLETT LABS., Springdale, Connecticut A15230* tri ose,plsd 2.15-2.5 6,.28 1.75k,3k fw = 200w 
ML2C39A tri ampl,cw 2.5 6.3,1 1k,125 100 100w A15231* tri osc 2.45-2.8 6.3,.225 250,30 25w .15w 
ML2C41 tri ampl,.0025 3 6.3,1.03  3.5k,6.5k 100 35w A15232* tri osc,plsd 2.45-2.8 6,.28 1.75k,3k 6w 150w 
ML3CPNI0A5 tri ampl,.0025 3 6,1 3.5k,4.8k 100 10w A15233* tri osc 2.75-3.1 6.3,.225 250,30 2.5w  .1w 
ML3CXI00A5 . tri ampl,cw 25 6,1 1k, 125 100 —-100w A15234* tri osc,plsd 275-31  — 16,.28 1.75k,3k 6w —«-100w 
ML518 tri ampl,cw 2.5 6,1 600,125 100 100w A15235* tri osc 3.05-3.4 6.3,.225 250,30 2.5w  .05w 
ML6442 tri ampl,.001 5 6.3,.9 3k,3.75k 50 8w A15236* tri osc,plsd 3.05-3.4 6,.28 1.75k,3k 6w 50w 
ML6771 tri ampl,cw 4 6.3,.57 300,33 90 6.25w $s100** t-d osc 2,40 .3mw 
ML7209 tri ampl,.0033 3 6,1 3.5k,4.5k 100 35w $S104** t-d osc .8-1.4 2,35 .3mw 
ML7210 tri ampl,cw 3 6.3,.85 1k,95 vk 100w $s107** t-d osc 5-2 4,160 Imw 
ML7211 tri ampl,cw 2.5 6.3, 1.3 1k, 190 80 100w “Coaxial pencil-type construction. **Solid-state osc. 
ML7289 tri ampl,cw 2.5 6,1 6,1 1k, 125 100 100w 
ML7698 tri ampl, 0025 3 6.3,1.3 3.5k,7.5k 80 l0w STANDARD TELEPHONES & CABLES, LTD., Brixham Rd., Paignton, Devon 
ML7815 triamp!,.0025 3 6,1 3.54.8 100 Ow 2039A tri ampl 2.5 6.3,1 Ik, 125 100 :100w = 27w 
ML7855 tri ampl,cw 25 6,1 1k, 125 Fi) 100w 3B/ 1065 tri ampl,plsd 7A) 6.3,1 3.5k, 2k 100 10w 2.4kw 
NIPPON ELECTRIC CO., LTD., Tokyo, Japan SYLVANIA, Special Tube Operations, 1891 E. Third St., Williamsport, Pa. 
2039A,B* tri ampl 25 6.3,1 900,90 100 100w = 15w 2036 plsd osc 3 6.3.4 1.20.9 25 Sw 200 
240 tri ampl 3.37 6.3,.75 250,20 35 6.5W  85mw 2037 cw osc 3.3 6.3,.4 200,.025 25 Sw 450mw 
2043 tri ampl 3.37 6.3,.9 3k, 2a 48 12w lkwp 5764 cw Osc 3.3 6.3,.425 200,.025 rk) 5w 450mw 
5861 tri ampl 3.7 6.3,.4 300,30 30 l0w .5w 5765 cw OSC 2.9 6.3,.4 180,.025 25 5w 250mw 
2046 tri ampl 13 6.3,.75 250,15 65 12w 5768 gg ampl 3 6.3,.4 150.007 90 2w =—10db gain 
LD497 tri ampl 2.5 6.3,.3 900, 140 90 140w =. 26w 6481 cw OSC 3.3 6.3,.4 180,.016 5 5w 500mw 
LD583* tri ampl 25 6.3, 1.3 900, 140 bt} 140w = 26w 6503 cw osc 3.3 6.3,.4 200,.025 23 5w 450mw 
* Ceramic sealed 5767 cw osc 3.3 6.3,.4 200,.025 25 Sw 450mw 
KLYSTRONS 
Type Description + Description Frequency | Heater Beam | Refl| Tun | Power 
App; Du. Cy. Ls App; Du. Cy. (kme) V;A V;A V_ | Range | Output 
AMPEREX ELECTRONIC eae: a Duffy Ave., Hicksville, L.I., N.Y. BOMAC LABORATORIES, INC. —(Continued) 
2K25 tefl 8.5-9 6.3, hd 300, 025 200 35mc =. 25mw BL807 tun 8.5-10.5 350 120mw 
DX184 tefl ee 6.3,8 2.25k,.015 300 =60mc §=—_:100 mw BL818 tun 8.5-10.5 350 120mw 
DX151 refl 67-73 3.5.1.8 2.5k,-017 300 100mc  100mw BL830 tun 8.69-8.79 250 15mw 
BL815 fix 9.142-9.152 200 30mw 
BENDIX, Red Bank Div., Eatontown, N.J. BL831 fix 9.26 300 80mw 
TK4 tefl 23.5-24.5 6.3 330,.01 150 10mw BL832 fix 9.34 300 80mw 
TK37 refl 34-35.6 6.3 425,.04 400 10mw BL814 tun 10.4-12.3 400 0.2w 
TK38 tefl 5.1-5.9 6.3 330,.035 300 70mw BL812 tun 8.5-9.6 300 60mw 
TK53 tefl 34-35.6 6.3 400,.029 110 10mw BL829 fix 8-9.5 500 0.5w 
TK58 tefl 8.5-9.66 6.3 300,.032 145 20mw BL802 tun 8.8-9.2 250 30mw 
TK59 tefl 8.5-9.66 6.3 300,.032 145 20mw BL819 tun 9-9.2 300 60mw 
TK60 refl : 23.25-24.75 6.3 330,.03 300 10mw BL820 tun 9.05-9.25 300 60mw 
TK61 tefl 10.525 6.3 300,.032 145 20mw BL824 tun 9.2-9.5 300 60mw 
TK62 tefl 8.5-9.6 6.3 300,.036 145 20mw BL841 fix 8-9.5 300 60mw 
TK68 refl 5.12-5.43 6.3 300,.032 160 80mw BLB43 fix 8-9.5 200 20mw 
TK69 tefl 5.1-5.9 6.3 330,.035 300 70mw 
TK78 tefl 34-356 63 425,04 400 ad BRITISH INDUSTRIES CORP., 80 Shore Road, Port Washington, N.Y. 
TK84 tefl 16-17 300,.025 180 20mw KLX1 4 cav 4.1,4.8 4.1,4.8 11k,0.3 +30mc 1130w 
TK90 refl 8.5~9.66 300,.025 150 30mw KLS2 3 cav 5,9.5 5,9.5 10k,1 +50me 1.7kw 
TK91 tefl 8.5-9.66 300,.025 125 30mw COMPAGNIE FRANCAISE THOMSON—HOUSTON, 6, Rue Mario-Nikis, Paris 
TK92 refl 8.5~9.66 300,.028 145 20mw TH2010 ampl 2.925-2.975 25,25 260k, 210 20mc —-20kw 
TK96 tefl 5.35-5.95 6.3 300,.032 20mw TH2011A ampl 2.9-3 25,25 230k,220 60mc 12kw 
TK97 tefl 8.5-9.6 6.3 300,.028 20mw TH2011B ampl 3-3.1 25,25 230k,220 60mc 12kw 
TH2012A ampl 2.9-3 25,25 140k, 100 60mc  —-:10kw 
BOMAC LABORATORIES, INC., Salem Rd., Beverly, Mass. TH2012B ampl 3-3.1 25,25 140k, 100 60mc 10kw 
BL801 tun 8.5-9.6 300 30mw - TH2013 amp 2.95-3.05 25,25 350k,210 20mc 5kw 
BL800A tun 8.5-10. 200 20mw TH2014 amp! 2.95-3.06 25,25 160k, 105 30mc = Skw 
BL803 tun 85-10 200 20mw TH2015 ampl 2.95-3.06 25,25 250k,250 30mc =: 15kw 
BL800 tun 8.5-10 200 25mw TH2101 amp| 2.9-3.1 6.3,5 24k,9 60mc =. kw : 
BL811 fix 8.5-10 210 25mw TH6975 tefl 8.5-9.6 6.3,.45 350,.052 500 20mw 
6310 tun 8.5-10 300 70mw TH2K25A tefl 8.5-9.6 6.3,.47 330,.032 400 20mw i 
6312 tun 8.5-10 300 70mw TH6116 tefl 8.5-9.6 6.3,.5 500,.055 145 20mw 
BL806 tun 8.5-10 500 0.3w TH2058 tefl 8.5-10 6.3,1.2 330,.032 1k 500mw 
_ BL825 tun 8.5-10 500 0.5w TH2K29 tefl 3.4-3.96 6.3,.47 300,.04° = 250 mw 
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FASTEST SWITCHING SPEED 
HIGHEST CONDUCTANCE 
LOWEST JUNCTION CAPACITANCE 


THEY’RE ALREADY AT WORK 
IN 100 Mc COMPUTERS 


MA-4121 computer diodes have the desired combina- 
tion of parameters for use in the very fastest switching 
circuits. 


Fractional nanosecond switching*_ typically 0.5 nsec. 


High forward conductance _ 30 mA at 1.0 V (max.) 
10 mA at 0.55 V (max.) 


Low junction capacitance — 0.5 pf (max.) at zero 
volts bias. 


They are hermetically sealed in an all-glass package 
with no soldered end seals, insuring no loss of herme- 
ticity during circuit assembly. 

Two years ago Microwave Associates introduced the 
first 4 nanosecond switching diodes on a commercial 
basis (1N903 series). They were rapidly adopted as 
industry standards. 

Today the MA-4121 enables you to design computer 
circuits with almost an order of magnitude increase in 
speed. This diode is ideal for coincidence circuits, 
pulse circuits, ultra-high-speed switching, and all 
types of logic functions. 

There is no substitute for capability. There is no sub- 
stitute for quality. Microwave Associates computer 
diode technology has proven itself on both counts. 
We'd like to put our experience to work for you. 
*Actual recovery time is so fast that the observed time ina 


sampling or traveling wave oscilloscope is primarily de- 
termined by the wiring configuration. 


MICROWAVE ASSOCIATES, INC. 


SEMICONDUCTOR DIVISION 


BURLINGTON, MASSACHUSETTS + BROWNING 2-3000 
WESTERN UNION FAX + TWX BURLINGTON, MASS. 942 


Export Sales: Microwave International Corp. 
36 W. 44th St., N.Y.C., N.Y., U.S.A. Cable: Microken 


Circle 86 on Inquiry Card 149 


MICROWAVE ELECTRON DEVICES 


Description Frequency 
App; Du. Cy. (kme) 


COMPAGNIE FRANCAISE THOMSON-HOUSTON-( Continued) 


TH2K28 tefl 1.2—4 6.3,.47 300,.032 
TH726A tefl 3.173-3.407 6.3,.47 330,.032 om 
TH726B refl 2.884-3.173 6.3,.47 330,.032 250 
TH726C tefl 2.7-2.96 6.3,.47 330,.032 250 
TH2220A refl 7.45-7.75 6.3,.8 750, .08 lk 
TH2220B tefl 7.125-7.425 6.3,.8 750,.08 lk 
TH2220C refl 6.875-7.125 6.3,.8 750,.08 Ik 
TH2220D refl 6.575—-6.875 6.3,.8 750, .08 lk 
TH2220E tefl 6.125-6.425 6.3,.8 750,.08 Ik 
TH2220F tefl 5,925-6.225 6.3,.8 750, .08 Ik 
TH22206 tefl 6.425-6.575 6.3,.8 750, .08 lk 
TH2220J) refl 4,9-5.2 6.3,.8 750,.08 1k 
TH2412 refl 5.1-5.9 6.3,.44 350,.035 350 
COMPAGNIE GENERALE DET.S.F., 79 Boulevard Haussman, Paris 8, France 
6BL6 osc 1.6-6.5 6.3,.68 325,.028 140 
5836 osc 1.6-6.5 6.3,.68 325,.025 140 
6BM6 osc 5-3.8 6.3,.68 325,.018 500 
KR117 osc 2.75-3.65 6.3,1 450,.028 210 
KR142B osc 2.75-3.65 6.3,2.4 400,.052 180 
KR740 osc 2.9-3.5 6.3,1 1000,.085 570 
KR741 osc 3.45-3.75 6.3,1 850,.067 325 
KR742 osc 3.754 6.3,1 850, .067 330 
KR743 osc 44.25 6.3-1 850,.067 310 
AK435 ampl,.0015 3 130k, 130 
AK436 amp1,.0002 3 240k, 240 
KP334 amp! 3 40k, 15 
EITEL-McCULLOUGH, INC., San Carlos, Calif. 
1K20XS tefl osc 8.5-9.2 6.3,1 350,.055 150 
1K20XK tefl osc 9.2-10 6.3,1 350,.050 150 
1K20XD fefl osc 10-10.7 6.3,1 350,.055 150 
1KO15CA refl osc 5.35-5.95 6.3,1 350,.049 240 
1KO15CG tefl osc 5.35-5.95 6.3,1 350,.049 240 
1K75CH tefl osc 4.3 +50mc 6.3, 1.5 750,.060 350 
1K75CK tefl osc 4.3 450mc 6.3,1.5 750,.060 350 
1K125CA tefl osc 3.7-4.4 6.3,1.5 1k, .075 275 
1K125CB refl osc 44-5 6.3,1.5 1k, .075 345 
3K2500LX 3 cav ampl 9.8-1.2 7.5,5.8 7k,0.455 
3K2500SG 3 cav ampl 1.7-2.4 7.5,5.8 7k,0.57 
3K3000LQ 3 cav ampl 0.61-0.985 5,32 9k,0.6 
3K50000LA 3 cav ampl 0.4-0.6 8,40 15k, 1.65 
3K50000LF 3 cav ampl 0.57-0.72 8,40 15k, 1.65 
3K50000LQ = 3. cav ampl 0.72-0.985 8,40 15k, 1.65 
3KM3000LA 3 cav ampl 0.385-0.585 5,32 9k,0.59 
3KM4000LT 3 cav ampl 0.96-1.215 2.5,5.5 26k,0.133 
3KMS50000PA 3 cav ampl 0.225-0.4 7.5,40 23k,2.6 
4K50000LQ 4 cav ampl 0.6-0.985 8,40 16k, 1.59 
4KM3000LQ — ampl 0.71-0.985 5,33 9k,0.58 
4KM3000LR — ampl 0.61-0.985 531 8.5k,0.55, 
4KM50000LA = amp 0.4-0.63 7.5,40 17k, 1.8 
4KM50000LQ 4 cav ampl 0.61-0.985 7.5,40 17k, 1.8 
4KM50000SG 4 cav ampl 1.7-2.4 6.3,37.5 17k,1.9 
4KMI70000LA 4 cav amp! 0.3-0.5 11,47.5 33k,4.8 
4KMP10000LF 4 cav ampl 0.57-0.63 12,25 61.5k,0.15 
6K50000LQ 4 cav ampl 0.72-0.98 8,40 19.5k,2.3 
X626 3 cav ampl 0.4-0.45 7.5,95 105k,2.07 
X602K 4 cav ampl 0.375-0.5 11,47.5 45k, 1.69 
X632 amp!,0.167 2.845-2.865 11,25 235k, 105 
X700 4 cav amp! 2.4-2.9 7.5,5.5 21k,0.138 
X563K.L,M amp! 5.4-7.1 6.3,1 3k,0.13 
X768 3 cav ampl 0.755-0.985 
X821 tefl 10.5-13.2 6.3,1 750,.1 350 
EM! ELECTRONICS, LTD., Hayes, Middlesex, England 
R9604 tefl 36.6—-46.1 6.3,.8 2k, .012 300 
R9555 tefl 37.543 6.3,.8 2k, .012 300 
R9521 tefl 35-40 6.3,.8 2k, .012 300 
R9546 refl 32-37.5 6.3,.8 2k, .012 300 
R5146 tefl 34-36.5 6.3,.8 2k,.01 300 
R9518 tefl 27.8-32.2 6.3,.8 2k,.012 300 
R9547 refl 24-27.8 6.3,.8 2k, .012 300 
R9602 tefl 22-26 6.3,.8 2k, .012 300 
R9621 refl 20-24 6.3,.8 2k,.012 300 
R9622 tefl 18-22.5 6.3,.8 2k,.012 300 
25182 tefl 8.2-11.7 6.3,.7 350,.04 350 
25157 tefl 7-10.3 6.3,.7 350,.04 270 
25181 refl 5.4-8.2 6.3,.7 350,.04 300 
25181A tefl 5-5.9 6.3,1.2 350,.04 250 
R5222 tefl 5-11.7 6.3,.7 350,.04 500 
R9538 tefl 9.1-9.3 6.3,1.2 350,.04 210 
R9539 refl 9.3-9.5 6.3,1.2 350,.04 220 
R9540 tefl 9.5-9.7 6.3,1.2 350,.04 230 
R9541 refl 9.7-9.9 6.3,1.2 350,.04 240 
R9542 tefl 9.9-10.1 6.3,1.2 350,.04 250 
R9543 refl 10.1-10.6 6.3,1.2 350,.04 260 
R9544 tefl 10.6-11 6.3,1.2 350,.04 300 
KRN3 tefl 9.55-9.9 4,1.3 1.35k,.008 250 
R9516 tefl 7.05-7.3 12.6,1.1 Ik,.12 300 
R9599 refl 3.95-£.5 6.3,1.2 350,.035 500 
R6010 tefl 4.44.8 6.3,.9 750,.143 290 
R6015 refl 4.27-4.6 6.3,.9 250,.04 175 
25221 tefl 3.3-4.9 6.3,1.2 350,.085 400 
R5081 tefl 3,9-4.2 6.3,.9 750,.143 350 
RK6112 tefl 1-4 6.3,.7 250,.026 400 
R9559 tefl 1-5.4 6.3,1.2 300,.035 400 
R9585 tefl 5-3 6.3,.7. 300,.02 400 
150 


Power 


pert Beam ae Tun 
V;A Range 


Output 


KLYSTRONS — (Continued) 


Type Description 


App; Du. Cy. 


EMI ELECTRONICS, Bes Cones 


25205 tefl 8-3.72 6.3,1.2 300, .035 
KR6/1 tefl : rey 55 41.3 250, .032 
KR6/2 tefl 3.17-3.39 4,13 250, .032 
KR6/3 tefl 2,93-3.13 4,1.3 250,.032 
R9570 amp!,.0012 2.7-3.05 9-11,6.5-8 50k,.011 
R9571 ampl,.0034 2.7-3.05 9-11,6.5-8 25k,8.8 

KLXI amp $-9.6 4.1,4.8 11k,.05 

VX5023 tefl Qband 6.3,0.8 2k, .015 

ENGLISH ELECTRIC VALVE CO., LTD., Chelmsford, England 
4KM5000LA —ampl,cw 4-61 7.5,40 16k, 1.5 

K300 refl 9.32-9.5 6.3,.6 350,.035 
K301 refl 2.5-3.5 6.3,.6 350, .035 
K302 refl 9.32-9.5 6.3,.6 350,.035 
K305 refl 9.25-9.5 6.3,.6 350, .035 
K308 tefl 8.8-8.9 6.3,.6 350,.035 
K311 refl 8.5-9.5 6.3,.6 350,.035 
K312 tefl 9.43-9.65 6.3,.6 350,.035 
K313 tefl 9.645-9.775 6.3,.6 350,.035 
K315 refl 9.105-9.205 6.3,.6 350,.035 
K317 ref 8.2-8.3 6.3,.6 350,.035 
K321 tefl 9.43-9.65 6.3,.6 350,.035 
K323 tefl 9.645-9.775 6.3,.6 350,.035 
K324 tefl 3-10 6.3,.6 350,.035 
K328 tefl 9.555—9.685 6.3,.6 350,.035 
K335, refl 9.555—-9.685 6.3,.6 350,.035 
K337 refl 9-10 6.3,.6 350,.035 
K340 tefl 9.3-9.5 6.3,.6 300,.025 
K342 tefl 8.5-9 6.3,.6 350, .035 
K343 tefl 12-14.5 6.3,.6 350,.03 

K345 refl §.925-7.725 6.3,.8 750,.072 
K346 tefl 14.5-17 6.3,.6 350,.03 

K347 amp ,.0024 58.615 7,3 78k, 10 

K350 osc 8.5-10 6.3,1.7 700,.07 

K351 tefl 8.5-9.6 6.3,1.2 300, .04 

K352 ampl,.0015 2.998 4.3,83 190k, 140 
K353 tefl 10.5-12.2 6.3,1.2 400,.06 

K357 tefl 10.66-10.72 6.3,.6 250,.015 
K358 tefl 10.5-12.2 6.3,1.2 400,.06 

K359 tefl 8.1-8.75 6.3,1.2 350,.045 
K361 tefl 10.7—10.725 6.3,.6 300,.025 
K347A amp! ,.0024 58-.615 7,35 75k, 10 


200 
140 
140 
140 


500 


200 
140 
375 
155 
160 
210 
355 
170 
175 
260 
310 
170 
175 
390 
180 
170 
390 
165 
265 
220 
350 
180 


100 
250 
150 
200 


Tun 


Power 
Output 


L. M. ERICCSON, Stockholm 20, Sweden (State Labs Inc., 215 Park Ave., South New York 3, N.Y.) 


6811 tefl osc 2.5-5 6.3,.6 825,.1- 

6812 tefl osc 2.5-5 6.3,.6 350,.03 
GEISLER LABS., P.O. Box 353, Woodland Hills, Calif. 

GK70 tefl 26.5=31.5 6.3,.7 2k, 03 

G096 V tun osc 26-40 6.3,.6 1.5k,.04 
LITTON INDUSTRIES, Electron Tube Div., San Carlos, Calif. 

L3270 ampl,.002 1.25-1.35 115k,93 

L3303 ampl,.002 1,25=1.35 145k, 139 

3323 amp!,.002 1.2=1.35 170k, 174 

L3428 ampl,.004 S-band 

LT7504 ampl,.003 1.24-1.36 115k,78 

13227 ampl,.002 1,25-1.35 150k,112 

L3250 ampl,.0015 1.25-1.35 185k, 160 

L3355 amp!,.0015 1.25-1.35 230k,220 

13257 ampl,.00033 1.25~1.35 143k,110 

3387 ampl,.003 1.25-1.35 270k,280 

L3401 ampl,.06 1.254-1.386 120k,120 

3486 ampl,.068 1.25-1.38 45k, 18.5 

13531 amp! ,.0033 1.25-1.35 240k,290 

L3403 ampl,.06 4-45 110k, 110 

L3302 ampl,.0015 2.855 185k, 160 

L3530 amp! ,.0033 1.25-1.35 240K,290 

L3495 amp! ,.002 2.855 95k,63 

L3617 ampl,.003 2,855 132k,105 

L3618 ampl,.002 2.855 230k,239 

L3628° osc,cw 33-37 

L3629* OSC,cW 33-37 

L3630° OSC,cW 21-25 

L3631* osc,cw 21-25 

L3632* tefl 34.5-35.5 

L3633* refl 34,5-35.5 


700 
100 


300 


*Elliott-Litton Ltd., types, available through Litton Industries 


METCOM, INC., 76 Lafayette St., Salem, Mass. 


MXK14 refl 8.5-10 6.3 
MXK15 tefl 8.5-10 6.3 
MXK16 refl 8.5-10 6.3 
MXK17 refl 8.5-10 6.3 
MXK18 tefl 8.5-10 6.3 
MXK11 tefl 8.5-10 6.3 
MXK10 tefl 8.5-9.6 

MXK12 tefl 8.5-10 

MXK19 tefl 8.5-10 6.3 
MXK20 tefl 11k 6.3 
MXK22 tefl 10-10.25 6.3 
MXK23 tefl 8.5-9.5 

MXK24 tefl 8.5-10.5 6.3 
MXK25 tefl 8.5-10.5 

MXK26 tefl 8.1-12.4 

MKK10 tefl 18.132k—18.332k 
MKK11 tefl 13.295k—13.350k 
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= CURTISS @ WRIGHT 


ELECTRONICS DIVISION 


EAU BRANCH 


ALRUQUERQUE NEW MEXICO 


MODEL PRY-4 
PEAK READING VOLTMETER 


DISPLAY 


tNPUT 


Capture...then Read 


THE FIRST PEAK OF ANY VOLTAGE 


Single Transient Peak Reading Voltmeter 


FOR: Blast Studies — Shock Studies 
— Transient Voltage Measurements on Aircraft 
Power Busses — Measurement of any single transient phe- 
nomena which may be characterized by a voltage pulse. 


The Model PRV-4 Single Transient Peak Reading Volt- 
meter is designed to accept and display the first value 
of a positive or negative voltage pulse of arbitrary shape 
within specified limits. Readout is provided as a four 
digit decimal value directly in volts with a fifth digit 
for over-range indication. First peak voltage detected 


Write to Intermountain Branch for com- 
plete specifications on the PRV-4 and 
other models, or for information on cus- 
tom umits available for unique require- 
ments. 


blocks further input values until reset. A four line 1-2- 
2-4 coded output line is provided for external printout. 
The PRV-4 will read out peak amplitude of rectangular 
pulses of one microsecond or greater pulse width. Read- 
out cycle time, 1 millisecond with accuracy of 0.5% 
of absolute or 10 counts. Range 30 MV. to 1000 V. 


ELECTRONICS DIVISION INTERMOUNTAIN BRANCH 


CURTISS-WRIGHT CORPORATION 


P.O. BOX 10044 @ ALBUQUERQUE, N. M. @ PHONE: 345-1661 ® TWX: AQ-69 
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Circle 169 on Inquiry Card 151 


MICROWAVE ELECTRON DEVICES 


KLYSTRONS — (Continued) 


Type Description Heater Beam | Refl 
A App; Du. Cy. V;A VA | Vv 


Description Frequency 


NIPPON ELECTRIC CO., LTD., Tokyo, Japan RAYTHEON CO. ~(Continued) 
2K25 tefl 8.5-9.66 6.3,.44 300,.025 180 40mc 35mw QK294 osc 40-51.8 3k 200 5mw 
2K26 tefl 6.25-7.06 6.3,.44 300,.025 115 50me 100mw QK295 osc 50-60 3.5k 200 
2K54A refl 4.05-4.3 6.3,.45 400,.025 350 500mw 6BM6 osc 55-3.0 325 355 50mw 
2K54B refl 3.85-4.1 6.3,.45 400,.025 350 500mw 6BM6A osc 55-3.0 325 355 50mw 
2K54C tefl 3.65-3.9 6.3,.45 400,.025 350 500mw QKK752 osc 7.125-7.65 300 350 25 140mw 
2K54DA refl 4.25-4.35 6.3,.45 250,.012 160 35mc  50mw QKK753 osc 7.75-8.4 300 350 «25 140mw 
5976 tefl - 6.25-7.425 6.3,.44 300,.025 100 60mc 120mw QKK965 osc 5.925-6.425 750 390 «25 1.4w 
5721 tefl 4-11 6.3,.58 1k,.02 150 100mw QKK910 osc 6.575-6.875 750 390 25 1.4w 
4V27 tefl 3.5-4.5 6.3,.675 325,.025 180 150mw QKK966 osc 6.875-7.125 750 390 25 1.4w 
6V200 tefl 6.225-6.325 6.3,.76 750,.07 130 50mc  300mw QKK967 osc 7.125-7.75 750 390 «25 1.4w 
6V201 tefl 5.925-6.225 6.3,.76 750,.07 330 35mc ~—1.2w QKK968 osc 7.75-8.4 750 390 25 1.4w 
6V202 tefl 6.125-6.425 6.3,.76 750,.07 330 = 35mc 1.2w QKK826 osc 10.7-11.7 400 350 35 100mw 
6V203 tefl 6.425-6.575 6.3,.76 750,.07 330 35mc 1.20 QKK869 osc 11.7-12.2 400 350 = 35 100mw 
7V204 tefl 6.575-6.875 6.3,.76 750,.07 330 35mc ~—-1.2w QKK822 osc 12.2-12.7 400 350 35 100mw 
7V205 tefl 6.875-7.125 6.3,.76 750,.07 330 35mc 1.2w QKK877 osc 12.7-13.225 400 350 35 100mw 
7V206 ref| 7.125-7.425 6.3,.76 750,.07 330 © 35me 1.2w QKK873 osc 13,225-14 400 350 «35 100mw 
8207 tefl 7.425-7.750 6.3,.76 750,.07 330 28mc lw QKK874 osc 14-15 400 350 35 100mw 
8208 tefl 7.750-8.1 6.3,.76 750, .07 330 23mc lw QKK878 osc 10.7—11.7 750 700 «35 700mw 
6V211 tefl 5.985-6.285 6.3,.44 300,.023 100 40mc 35mw QKK899 osc 11.7-12.2 750 70035 700mw 
6V212 tefl 6.285-6.585 6.3,.44 300,.023 100 40mc  35mw QKK978 osc 12.2-12.7 750 700 «(35 700mw 
1V213 refl 6.585-6.705 6.3,.44 300, .023 100 40mc 35mw QKK880 osc 12.7-13.225 750 700 3 700mw 
7V214 tefl 6.705-7.005 6.3,.44 300,.023 100 40mc 40mw QKK881 osc 13.225-14 750 700 =35 700mw 
7V215 tefl 6.955-7.255 6.3,.44 300,.023 100 40mc 40mw QKK882 osc 14-15 750 700 35 700mw 
7V216 tefl 7.255-7.555 6.3,.44 300,.023 100 40mc  40mw QKK607 osc §.5-9.6 300,.025 200 50 40mw 
8V217 refl 7.55-7.850 6.3,.44 300,.023 100 40mc  40mw QKK923 osc 23.5-24.5 375,.027 180 100 20mw 
6V221 tefl 5.925-6.225 6.3,.76 750, .07 330 35mc 1.2w QKK834 osc 34-35.6 400,.027 150 =:120 20mw 
6222 tefl 6.125-6.425 6.3,.76 750, .07 330 35mc~—L.2w OKK463A osc 245-275 1800,.009 300 30 25mw 
7V223 tefl 6.425-6.575 6.3,.76 750,.07 330 35mc 1.2w OKK892 osc 39.6-46 3000,.018 300 4mw 
7V224 tefl 6.575-6.875 6.3,.76 750, .07 330 35mc — 1.2 OKK893 osc 45,9-50 3000,.018 300 4mw 
1V225 tefl 6.875-7. 125 6.3,.76 750,.07 330 35mc = 1.2w QKK863 osc 50-57 1400,.04 450 75 80mw 
7V226 tefl 7.125-7.425 6.3,.76 750,.07 330 35mc = 1.2W OKK864 osc 56-65 1400,.04 450 80 60mw 
8227 tefl 7.425-7.750 6.3,.76 750,.07 330 35mc = Iw OKK865 osc 64-74 1400,.04 450 100 40mw 
8V228 refl 7.750-8.1 6.3,.76 750,.07 330 35mc iw OKK837 nan 67-92 40mw 
11V53 tefl 10.7-11.7 6.3,1.1 300,.028 180 40mc  70mw OKK369 osc 68.75-70.75 40mw 
11V53A refl 10.7-11.7 6.3,1.1 450,.05 260 50mc  250mw OKK838 ros 69-73 40mw 
2239/16 ref| 3.65-4.2 6.3,1 1.1k,.06 180 40mc 1.2w OKK866 ose 73-83 1400.04 450 125 40mw 
V239/1K tefl 3.78-4.04 6.3,.25 300, .035 500mw OKK867 osc 82-101 1700,.05 450 150 mw 
V241C/1K ref| 44.24 6.3,.25 300,.035 500mw QKK977 osc 88-101 40mw 
6V26AM tefl 6.1-6.5 6.3,.44 300,.025 110 60mc 120mw QKK971 osc 100-120 1700,.06 450 175 2mw 
8v69 tefl 7.350-7.85 6.3,.44 300,.025 110 50mc 80mw 
11V54 tefl 10.7-11.7 6.3,.45 300,.028 180 40mc 70mw 
11V55 refl 10.7-11.7 6.3,.45 500,.065 260 55mc  450mw SPERRY ELECTRONIC TUBE DIY., Gainesville, Fla. 
8V77 refl 7.65-8.2 6.3,.44 300,.02 130 30mc  60mw SAL219 3 res,.0025 — .96=1.215 4.2,37 24k,6.2 37kW 
11V54A refl 10.7-11.7 6.3,.45 450,.05 260 50mc  250mw SAL81 @ res,1 1,215-1.365 4.5,70 20k,5 21kw 
LD561 refl 11.7-12.44 6.3,.45 400,.045 220 48mc  160mw SAL89 3 res,2.5 .96-1.215 4.2,40 20k,4.5 30k 
SAL153 6 res 1.27-1.40 12,45 190k, 250 l4megw 
POLARAD ELECTRONICS CORP., 43-20 34th St., Long Island City 1, N.Y. SAS28 3 res 2.6-2.7 9,13 4k,.35 225w 
Zv1011 refl, cw 4-11 6.3,.57 1,25k,.022 800 20mc 20mw SAS60,A 3 res 2.67-3.33 6.3,2 ik,.3 25w 
ZV1010X tefl, cw .95-2.8 6.3,1.1 500,.06 700 6mc 200mw SAS60,B 3 res 2.7-2.93 6.3,2 1.4k,.65 20w 
ZV1021X tefl, cw 1-4 6.3,1.1 500,.06 700 = 6mc 200mw SAS61 3 tes 2.7-2.9 6.3,6 15k,5.5 15kw 
ZV1009X tefl, cw 1.7-5 6.3,1.1 500, .06 700 = 6me 200mw SAC9 3 res 4.97-5.09 6.3,.8 1k,.175 Sw 
ZV1012 tefl, cw 5-3 6.3,.68 350,.035 700 6mc 50mw SAC19 2 tes 5.8,6.42 6.3,2 625,.16 6w 
Zv1010 tefl, cw J-3 6.3,.68 350,.035 700 6mc 50mw SAC33 3 res 4.8-5.3 7,6.5 5.4k,.45 +15mc 500w 
Zv1009 tefl, cw 1.5-6 6.3, .68 350,.035 700 6mc 50mw SAC41 3 res 3.7-4.2 6.3,2 750,.2 30w 
SAC225 3 res 4,2-6.8 4.75,56 130k, .98 3megw 
RAYTHEON CO., Microwave & Power Tube Operations, Waltham, Mass. SAC285 4ites,.1 C-band 6.3,4 33k,2.4 100mc —20kw 
5837 osc 0.55-3.8 325 25 = «12 160mw SAC259 3 res,.4 C-band 6.3,.75 6.6k,.214 +25mc 300w 
RK5777 osc 0.6-2.35 400 625 8 160mw SAC246 3 res C-band 6.3,2.8 9k, .95 60w 
2K28A osc 1,5-3.75 300 277-20 140mw SAC340 6 res 5.275-5.725 5,55 150k, 116 5megw 
RK5778 osc 1.8—4.62 300 460 8 150mw SAX240 3 res, CW X-band 6.3,2.8 6.25k,2.8 200w 
6BL6 osc 1.6-5.5 300 121mw SAX253 3 res, cw 10-10.5 6.3,2.8 8.75k,2.8 600w 
5836 osc 1.6-5.5 300 6 121mw SAU211 2 tes, cw 12,6-18 6.3,1.6 1.7k,.14 +75mc 8w 
5721 osc 2-12 1250 12 150mw $0U242 osc 12.5-15 6.3,.4 900,.04 +10mce = (1.5w 
6236 osc 3.8-7.6 lk 510 10 125mw $MS27 2 res 2.6-2.7 6.3,.4 1,25k, .025 +20mc:~=.5w 
726C osc 2.7-2.96 300 Ine 100mw SMC11 2 tes 4.5-5.7 6.3,1.1 1k,.05 50mc = lw 
2K29 osc 3.4-3.96 300 180 28 106mw SMX32 3 res 9-10.5 6.3,1.6 1k,.15 3.5w 
2K56 osc 3.84-4.46 300 150 30 100mw SMK40 3 tes 23.5-26 6.3,2 1.5k,.17 +250mc .6w 
2K22 osc 4,244.91 300 180 30 115mw $0C150 3 res 4,91-5.01 6.3,.6 1.1k,.175 llw 
2K48 osc 4-11 1250 300 20mw $0U201 2 tes 12.5-15 6.3,1.6 1.7k,.14 15w 
6115A osc 5.1-5.9 300 175 30 100mw SRL7 tefl 1,7-2.4 6.3,2 1k,.22 10w 
QK412 osc 5.1-5.9 300 160 100mw SRLI7 tefl 75-99 6.3,1.5 1k,.09 3w 
RK6037 osc 5.12-5.43 300 160 40 30mw SRC64D1 refl 5.43-5.93 6.3,.8 900,.09 750 500mc 1.8w 
QK549 osc 5.925-6.45 300 275 = 20 120mw 2K42 tefl 3.3-4.2 6.3,1 1.25k,.06 750  300mc 1.5w 
5976 osc 6.2-7.425 300 158 = =32 100mw 2K43 tefl 4,2-5.7 6.3,1 1.25k,.06 750 450mc 1.25w 
QK531 osc 6.575-6.875 300 285 32 110mw 2K44 refl 5.7-7.5 6.3,1 1.25k,.06 750 500mc Iw 
QK532 osc 6.875-7.125 300 305 32 110mw SRX92 tefl 8.5-10.5 6.3,.45 300,.30 300 mc  30mw 
QK623 osc 7.125-7.65 300 380 © 32 110mw 2K25 tefl 8.5-9.66 6.3,.44 300,.037 90mc 3 =—-:0mw 
RK6390 osc 6.87-10.75 1250 420 6 80mw 2K39 refl 7.5-10.3 6.3,1 1,25k,.06 750 lw 
RK6310 osc 8.5-10 300 170 «48 70mw SRUS5C tefl 15.7-17 6.3,.55 300,.031 350 45mc 25mw 
RK6312 osc 8.5-10 300 170 «48 70mw SRU9S tefl 12-4-15.5 6.3,.55 300,.032 253 52mw 
RK6316 osc 8.5-10 300 170 48 70mw SRU210 tefl 15-7-17 6.3,.55 300,085 110 50mc  20mw 
2K25 osc 8.5-9.66 300 18364 32mw SRV38 tefl 34-35.6 6.3,.6 425,.04 400 60mc 30mw 
2K45 osc 8.5-9.66 300 145 + =70 32mw SRV215 osc 34.2-35,4 6.3,.6 400,.04 500 110mc 30mw 
6116 osc 8.5-9.66 300 145 = =70 32mw SRU216 osc 15-17 6.3,.55 300,.031 500 20mw 
QK448 osc 12-13 300 275 «60 85mw $0217 ose 4-6 6.3,.3 380,.015 300mw 
RK6178 osc 15.75-16.25 300 200 60 25mw $00258 osc C-band 6.3,.75 3.1k,.75 +25mc lw 
RK6573 osc 15.5-17 300 210 75 25mw SAX151 ampl,5 res 9-9.5 5,25 80k,.45 Imegw 
QK306 osc 18-22 1.8k 220 «40 40mw $0X239 osc 8.2-12,4 6.3,.5 2.9k, 017 lw 
6253 osc 18-22 1.8K 220 40 40mw $0X241 osc 8.2-12.4 6.3,.3 900,.033 1.5w 
2k33 osc 2-25 1.8 20 40 40mw SOX254 osc 8.2-12.4 6.3,.8 515,.015 450mw 
6254 osc 22-25 1.8k 220 «40 40mw $RX230 tefl 8,5-10.5 6.3,.45 300,.026 30mw 
QK463 osc 24.5-27.5 1.8k 250 40 40mw SRX232 refl 7-8.6 6.3,.45 400,.055 300 100mw 
QK289 osc 2.25k 20045 20mw SRX233 tefl 7-8.6 6.3,.45 400,.055 300 100mw 
Qk290 osc 2.25k 20045 20mw SRX262 tefl 8.2~12.4 6.3,1.3 400,.045 400 100mw 
QK291 osc 2.25k 20045 18mw SOU245 osc 12-13.5 6.3,1.7 1.75k,.14 5w 
QK288 osc 34.3-35.3 2.25k 210 50 20mw SRU226 tefl 15-17 6.3,.55 300,.035 160 45mw 
QK292 osc 2.25k 20045 10mw SRU266 tefl 15-17 6.3,.55 300,.03 100 20mw 
Qk293 osc 34.9-42.8 2.5k 200 Smw SRX265 osc 8.6 6.31.3 700,.058 430 lw 
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new pulse tubes for better 
definition in high power radar 
syste MS westinghouse offers two new High Vacuum 


Switch Tubes for pulse modulator service in radar systems: The 
WX 4450—highest power tube in the industry—is a 37 megawatt 
triode for very high voltage at high current. The WX 4675 delivers 
high voltage at medium current. These are two of a line of tubes 
developed to meet the latest military radar requirements. For 
more information, or application engineering assistance to solve 
your specific problems, write on your company letterhead to: 
Westinghouse Electric Corporation, P.O. 284, Elmira, N.Y. You 
can be sure... if it's Westinghouse. 


Examples of Westinghouse high vacuum switch tube capabilities 
WX 4450 WX 4675 
D.C. plate voltage 80KV 75KV 
Peak plate current 600 Amps 200 Amps 
@ .O1 duty @ .O1 duty 
up to 1400 Amps up to 400 Amps 
special applications special applications 


37 megawatts typical, 14 megawatts typical, 


up to 90 megawatts on up to 26 megawatts on 


very short pulse width, very short pulse width, 
Circle 78 on Inquiry Card 153 


low duty low duty 


MICROWAVE ELECTRON DEVICES 


KLYSTRONS — (Continued) 


Description Frequency T Description Power 
Type App; Du. Cy. (kme) ; App; Du. Cy. Output 


STANDARD TELEPHONES & CABLES, LTD., Brixham Rd., Paignton, Devon VARIAN ASSOCIATES~( Continued) 
VI90C/IM ——_osc,cw pel 6.31. 220,08 220 4mc 2.5 VA92C refl 12.4-14.5 sme 200mw 
V21BA/IK _osc,cw 1,7-2 6.3,.3 250,.05 270 Sw VAS3 tefl 13,3-12.7 m0 20mw 
V231C/IK —_osc,cw 3.04-3.12 6.3,.25 200.045 220 léme —-S0mw VA94 refl 16-17 300 65me — 40mw 
V233V/1K —_osc,cw 2.7-4.2 6.3,.3 250,.065 270 mc Sw VA94B refl 15.8-16.2 300 65mc — 30mw 
V235A/1K —_osc,cw 2724.2 63:9 250,065 270 mc .7W VA96 refl 22-25 750 120mc — 30mw 
V237C1K osc, cw 3.6-3.8 6.3.26 255,.065 275 8mc  .4w VA96B refl 22-25 750 100me — 80mw 
V238/1K —osc,cw 35-43 6.3.25 325,05 385 lw VA97 refl 34-35.6 400 100mc 15m 
V239C/IK —_osc,cw 38-4 6.3,.26 255,065 275 8mc  .4w VA97B refl 32.6-34 400 30mc — 20mw 
V24IC/IK —_osc,cw 44.24 6.3,.26 260,.065 280 8mc  .4w VA98 refl 23.6-24.4 375 7Smc — 20mw 
V243A/2F —_osc,cw 4.2-4.4 6.3,.25 255,.065 275 “8W VA113,114,115  refl §.92-7.72 750 20me —300mw 
V245C/IK _osc,cw 4.4-4.6 6.3,.3 240,065 280 l?mc  .3W V151 refl 8.5-10 300 25mc 25m 
V246A/2K osc, cw 4.65-4.86 6.3,.3 250,.065 270 6mc  .5w V153 refl 8.5-10 250 60me = 70mw 
V246C/4K —_osc,cw 4.4—4,85 6.3,.3 320,.05 340 6mc —.5w V154 refl 10.5-12.2 400 45mc — 200mw 
V247C/1K _osc,cw 4.6-4.8 6.3,.3 245,065 285 mc  .3w VAIS7 refl 8.5-10 385 60me — 70mw 
V249C/1K —_osc,cw 476-5 6.3,.3 265,.065 285 lémc  .3w VA201B refl 8.5-9.6 300 40mc — 60mw 
V261C/IM —_osc,cw 5.85-6.35 6.3,.25 530,.06 550 l7mc lw VA203B refl 8.5-9.6 300 50mc — 30mw 
V265A/IM ose, cw 5.85-7.1 6.3,.25 330,.06 350 35 VA210B refl 9.6-10.8 300 40mc — 30mw 
V266C/IM _osc,cw 6.35-6.85 6.3,.25 530,06 550 mc Iw VA217C refl 8.5~-9.6 250 50mc 30m 
V271C/3M osc, cw 6.85-7.35 6.3.25 530,.06 550 1?mc Iw VA220AG,Z refi 5.92-8.1 750 40mc Iw 
V2750/3M osc, cw 7.25-7.77 6.3,.25 530,.06 550 1?mc Iw VA221BG refl 5.92-7.45 300 40mc — 40mw 
Z211/16 ampl,plsd .96-1.21 12.6,1.8  — 5k,2.5 15k 8kw VA221H refl 5.25-5.56 250 35mc — 40mw 
2220/16 refl 17-23 6.3,.75 350,.05 250 l6me  250mw VA222AG,Z _ tefl 5.92~8.1 750 40mc lw 
2237/1K refl 3.5-3.54 6.3,.75 350,055 200 43mc —-:150mw VA225A,B,C tefl 7.0-8.5 750 30mc lw 
2239/16 ref 3.64.2 6.3,1.1 1.1k,.07 700 45mc =~ 1.2w VA232 refl 9.2-10 350 40mc — 225mw 

VA242 Ser. tefl 8.5-11 500 55mc  870mw 

SYLVANIA ELECTRIC PRODS., Microwave Device Div., Mountain View, Calif. VA244A,B,C tefl 5.8-7.9 750 50mc = lw 
6BM6,A refl 55-3.8 6.3,.65 325,.018 235 175mw VA246 tefl 12-14 500 500mw 
5837 refl 1.6~3 6.3,.68 325,028 235 175mw VA249 Ser. tefl 8.5-11 300 30mc =—-100mw 
6BL6 ref! 1.6-6.5 6.3,.75 325,.028 220 250mw 260 refl 8.5-10 300 48mc = 70mw 
5836 refl 1.6-6.5 6.3,.75 325,.028 220 250mw V262 tefl 8.5-10 300 48mc  — 50mw 
6974 refl 4.6-5 6.3.9 800,.11 410 Iw 270 refl 8.5-10 300 40mc —-70mw 
6468 tefl 6.125-6.425 6.3,.9 750,.08 400 lw v290 refl 8.5-10.5 350 65mc —120mw 
6469 refl 6.575-6,875 6.3,.9 750,.08 400 lw VA800 cw ampl 1.7-2.4 15k 700mc — 10kw 
6470 refl 7.125-7.425 6.3,.9 750,.08 400 lw VAg00c cw ampl 2.16-2.4 15k 240mc —10kw 
K839B refl 7.125-7,425 6.3,.9 750,.08 400 lw VA802B cw anpl 1.7-2.4 6k 700mc = kw 
K840B refl 6.575~6.875 6.3,.9 750,.08 400 lw VA804 cw ampl 4.4-5.875 9k +75mc  2kw 
K841B tefl 6.125-6.425 6.3,.9 750,.08 400 lw VA804L cw ampl 4.4-5.0 9k 600mc kw 
K4008 tefl 5.3-6.3 6.3,.9 750,.07 380 900mw VA805 cw amp! 5.875-6.425 9% +Bmc aw 
K4009 refl 5.3-6.6 6.3,.9 750,.07 390 900mw VAB06 cw ampl 7.125-8.5 8k +25me —Ikw 
K4010 refl 5.8-7.125 6.3,.9 750,07 390 950mw VA808 ampl,.016 5.3-5.9 22k +25mc 20kw 
K4011 tefl 6.3-7.5 6.3,.9 750,.07 360 800mw VA812C ampl,.0037 .40~.45 160k 50mc  8mw 
220,222F refl §.925-6.225 6.3,.9 750,.08 400 lw VABI6) ampl,.004 3.43-3.57 115k fix 2.5m 
220,222E refl 6.125-6,425 6.3,.9 750,.08 400 Iw VA820B,C mpl, .002 2.7-2.9 130k fix 5mw 
20,2226 refl 6.425-6.575 6.3,.9 750,.08 400 lw A822 cw ampl 9.0-11 8k 200mc kw 
20,2220 ref | 6.575-6.875 6.3,.9 750,.08 400 Iw VA823 cw anpl 7.5-10 15k 100me  5kw 
220,222C tefl 6.875-7.125 6.3,.9 750,.08 400 lw VA833C cw ampl 680-985 11.5k 305me = 11kw 
20,2228 refl 7.125-7.425 6.3,.9 750,.08 400 lw VA834B cw ampl 4.4-5 7.5k 600mc = kw 
220,222A refl 7.425-7.75 6.3,.9 750,.08 400 lw VA838 cw ampl .470-.685 15k 315mc — 20kw 
20,2222 refl 7.75-8.1 6.3,.9 750,.08 400 lw VA839 ampl, 002 2.73-2.87 125k fix 5mw 
SK221H tefl §,25-5.56 6.3,.4 250,08 170 40mw VA842 ampl, 06 40-45 107k 50mc 1.5m 
$K221K refl 5.86-6.16 6.3,.5 300,03 115 35mw VAR45 ampl,.10 9.3-9.6 14k 50mc  Skw 
SK221F refl 5,985-6.285 6.3,.5 300,03 115 35mw VA846 cw ampl 44-6 12.5k 150mc  5kw 
SK2216 tefl 6.285-6.585 6.3,.5 300,.03 115 35mw VAR48 cw ampl 9,0-10.8 10k 200mc + 2kw 
$K2216 refl 6.505-6,705 6.3,.5 300,03 115 35mw VAB49 cw ampl 7.125-8.5 23k 60mc —-20kw 
$2210 refl 6.705-7.005 6.3,.5 300,03 115 35mw VA851 cw ampl 10-10.55 10.5k 250me —2.5kw 
$k221C refl 6.955-7.255 6.3,.5 300,03 115 35mw VAB56 cw ampl 7.125-8.5 9.5k 300mc (kw 
SK221B refl 7.255-7.555 6.3,.5 300,03 115 35mw A220) refl 4.9-5.2 750 al .6W 
SK221A refl 7.55-7.85 6.3,.5 300,03 115 30mw VAS508 2 cav ose 89.5 825 BW 
SKX105 refl 10-11 6.3,.75 400,.05 100 100mw VA824B 2cavampl 9.8 750 2w 
SKX101 tefl 10.525 6.3,.75 300,.03 115 50mw VA401 3cavampl 9.8 Ik 10w 

VA204 ref| 10.525 300 25mw 

VARIAN ASSOCIATES, Tube Div., Palo Alto, Califomia VA218B tef| 10.525 300 25mw 
x12 tefl 12,4-17.5 600 40mc —100mw VA503C 2 cav osc 13,3 1.5k lw 
x13 refl 8.2-12.4 500 45mc 200mw VA504B 2 cav osc 13.3 3k 15w 
X13B refl 75-11 500 45mc  200mw VA67B 2 cav osc 13.35-13.65 1.6 Tw 
V23 2 res osc 91-11 1350 5w VA503B 2 cav osc 13.5 1.5k lw 
V24B amp!,.0075 9-9.6 36k 100mc — 40kw VA403 4 cav ampl 13.325 1.2% Sw 
v24c amp!,.0075 9,0-9.6 36k 100mce —50kw VA240 tefl 17-19 750 ct .2W 
X26B,D,E,F tefl 5.3-7.5 750 35mc Oo lw VA239 refl 3435.6 2.5k 50 Bw 
v2? 2 tes 91-11 1350 6w VA99 tefl 68-72 2.5k 100 .Bw 
V27B 2 tes 85-10 1350 6w VA250 tefl 68-74 2.5k 100 -:10mw 
VA28 2 res osc 13.35-13.65 2950 14w VA87B,C 2.7-2.8 100k aw 
VA39B,C tefl 10-15.5 650 25mc —-50mw VA8SO 2.7-2.9 250k kw 
V40B,C refl 15-21 700 20mc —50mw VARS3 .755~.985 26k T5kw 
V5 mult 9-10 Ik 1.15w VAB863 7.125-8.5 1k 10kw 
V53B,C refl 10.7-11.7 300 40mc  50mw 
v54 tefl 105-122 400 45mc —-200mw WESTINGHOUSE, Electronic Tube Div., P.0, Box 284, Elmira, N.Y. 
V55,B refl 8.2-11.5 500 45mce  300mw WL6781 osc, CW 8.5-9.6 6.3,1.2 200,.016 105 20mw 
V58,C tefl 8.5-10 500 45mc — 600mw WX4618 tefl osc 9.2 63,1 350 200 120mw 
V63 2 res osc 8.0-9.5 1260 5w WL6310 tefl osc 8.5-10 6.3,1 300 150 70mw 
V67B 2 tes osc 13.35-13.65 1550 lw WL6312 refl osc 8.5-10 6.3,1 300 150 70mw 
va2 ampl, .025 9,3140.13 1k fix 7kw WL6316 refl osc 8.5-10 6.3,1 200 105 mw 
V87B,C ampl,.002 2.7-2.9 105k +50mc  2mw WLS780 refl ose 85-10 6.3,1 200 105 25mw 
VAg2 refl 14-175 600 40me —-100mw WL6915 refl osc 85-10 6.3,1 300 150 70mw 
VAGIE,G 2 tes osc 13.5,13.3 3k 18w WL6315 tefl osc 8.5-10 6.3,1 250 0 70mw 
VA92B refl 12,4-14.5 600 55mc —- 200mw WL6314 tefl osc 85-10 6.3,1 350 150 120mw 


BACKWARD WAVE TUBES 


Type Description Frequency i Foc. Fld, Description 
App; Du. Cy. (kmc) ; (Gauss) App; Du. Cy. 


BENDIX, Red Bank Div., Eatontown, N. J. BENDIX —(Continued) 
TWO66 ose 61-71 63 2.5k x 3mw TWO75 ose 40-50 25k sol 10mw 
TWO67 osc 49-59 6.3 sol Tmw TWO8S bse 70-85 ; 3.1k sol 4aw 
TWO82 ost 50-60 2.5k sol 7mw TWO87 osc 85-100 3.lk sol 25mw 
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AT LEWISTON, MAINE 


This recently built 116,500-square-foot 
building houses an integrated engineering, 
manufacturing and testing facility employing over 
1,000 people. The building’s special features 
include: special water purification system, complete 
air conditioning, humidity and dust controls, 
flush dust-free ceilings, hard surface floors, 


AT LOWELL, MASSACHUSETTS 


Cited recently as one of the “‘Top Ten Plants in the 
Nation”’ by Factory Magazine, this new 204,000- 
square-foot building will contain headquarters, 
sales, production, and advanced engineering 
facilities. More than 1,200 specialists will be 
engaged in the production of silicon 
transistors, diodes, and Circuit-Paks. 


These two new plants represent the progress being made in 
Raytheon’s continuing program for providing the industry 
with the broadest line of quality semiconductors. Through new 
facilities such as these Raytheon will continue to advance the 
state of the art as well as offer increased service, faster deliv- 
ery, and competitive prices. The products to be produced by 
the two new plants include: GERMANIUM DIODES/SILICON 
DIODES / SILICON DIFFUSED RECTIFIERS / GERMANIUM 
ALLOY TRANSISTORS / GERMANIUM EPITAXIAL MESA 


TRANSISTORS / SILICON PNP ALLOY TRANSISTORS / SILI- 
CON NPN ALLOY TRANSISTORS / SILICON PLANAR TRAN- 
SISTORS / SUBMINIATURE TRANSISTORS / POWER 
TRANSISTORS / VARACTOR DIODES / AVALANCHE TRAN- 
SISTORS / CIRCUIT-PAKS 


For further information as well as complete technical data on 
any of Raytheon’s semiconductor products, call the Raytheon 
office nearest you. 


RAYTHEON COMPANY 


SEMICONDUCTOR DIVISION 


SILICON AND GERMANIUM DIODES AND TRANSISTORS >; 
NAtional 5-4000 * DALLAS, TEXAS, LAkeside 6-7921 ° 


BALTIMORE, MD., SOuthfield 1-0450 * LOWELL, MASS., 452-8962 ° 


CHICAGO, ILL., 
DETROIT, MICH., TRinity 3-5330 » ENGLEWOOD CLIFFS, N. J., LOwell 7-4911 (Manhattan, Wisconsin 7-6400) * 


SILICON RECTIFIERS + CIRCUIT-PAKS 


DAYTON, OHIO, BAldwin 3-8128 
LOS ANGELES, CAL., PLymouth 7-3151 * ORLANDO, FLA,, GArden 3-0518 


PHILADELPHIA, PA. (Haddonfield, N.J.), HAzel 8-1272* SAN FRANCISCO, CAL. (Redwood City), EMerson 9-5566* SYRACUSE, N.Y., HOward 3°9141* CANADA: Waterloo, Ont., SHerwood 5-6831 
GOVERNMENT RELATIONS: Washington, D. C., MEtropolitan 8-5205 
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ELECTRONIC INDUSTRIES - 


MICROWAVE ELECTRON DEVICES 


BACKWARD WAVE TUBES - (Continued) 


Foc. Fld. 
(Gauss) 


Frequency 


(kmc) 


Description Description 


App; Du, Cy. App; Du. Cy. 


BENDIX — (Continued) 


RAYTHEON CO., Microwave & Power Tube Div., Waltham, Mass. 


ws f y | &nw QK518 osc 2-4 6.3-1.5 1.5 Iw 
rces ae 200 &3 he A 20mw QK528 osc ere ee po 
—| , i 5mw QK625 osc 5-3 I . W 
boon = a eer cee ie 1.5m QK610 tun BHI 63415 1.5K 300 
TWO91 osc 40-50 6.3 2.5k sol 5mw QKB786 osc MG 3 Es aa 
TWO93 osc 120-140 6.3 3.2k sol Imw ace ee rie = fe e 
: QKB776 ose 8-12 6.3 1.5k 50mw 
COMPAGNIE GENERALE DE T.SF., 79 Boulevard Haussman, Paris 8, France OKA659 osc 3,25-4.49 50w 
COSISA osc .98-2.1 1.5k Iw QKA773. osc 85-11 200w 
CO210A osc 1,6-3.2 1.6k IW QKB913 osc 1.0-2.0 11k 100mw 
CO127A osc 2-4 1.6K Ww QKB794 osc 1.97-4.03 20mw 
COLISA osc 2.4-4.7 1.5k .6w OKB914 osc 2.0-4.0 1.4k 70mw 
CO94A osc 3.6-7.2 1.5k .35W OKB691 osc 2.0-4.0 1.45k lw 
COG3A osc 4.8-9.6 1.5k .25W QKB708 osc 2.04-4.08 20mw 
CO43A osc 7-11 1.5k .35W QKB924 osc 2.7-3.2 640 400mw 
COS21A osc 8-16 1,9k .15w QKB795 osc 3.6-7.3 30mw 
C020128 osc 15.5-24 2.45k 4w QKB709 osc 3.92-7.5 20mw 
C013088 ose 23.5-37.5 3.2k 35W QKB915 osc 4.0-8.0 1.345k 20mw 
C040 osc 68-72 & 3w QKB909 osc 5.3-5.9 720 50mw 
C020 osc 130-150 & «lw QKB728 osc 5.37-5.93 100mw 
QKB734 osc 5.37-5.93 als 
ENGLISH ELECTRIC VALVE CO., LTD., Chelmsford, England QkB796 osc Sg nd 
N1010 osc THIS 63,23 Lk pr 170mw QkB931 osc ee see tah: 
N1034 osc 24-45 6.24 LK pm 800mw etl as terse Vee man 
N1010A osc 7115 6.3.2.3 14k pm 170mw hel ee nary 5 ‘Gv 
N1010s osc TMS 6.3.2.3 1th sol 170m paar ore ne & a 
N1034A osc 24-45 63,24 113k pn 800nW baa ose pe yin Tn 
N1034S osc 24-45 6.3.24 1.13k sol 800mw ne a ee aa Baw 
HUGGINS LABORATORIES, INC., 999 £. Arques Ave., Sunnyvale, Calif. STANDARD TELEPHONES & CABLES, LTD., Brixham, Paignton, Devon 
BAl ampl 2.4-3.6 6.3,2.3 1.5k 820 Y257/1E ose 4-75 6.3,.9 1.5k sol 120mw 
BA2 ampl 8.2-12.4 6.3,1.2 2.4K Ik Y257/2E osc 4-7.5 6.3,.9 pm 120mw 
oe on ae 6.3,1.2 oe 3 1 Y322/1E osc 18-27 6.3,.3 3k sol 80mw 
= 5 Ww / j= Pac h 80mw 
HO2 osc B2-124 63,12 tk 10mw Seach ie ay oy ee is 
HO3 osc 375-7 6.31.2 2.6K 675 Imw STEWART ENGINEERING CORP., Santa Cruz, Calif. 
HO4 osc 12.4-18 6.3,1.2 2.2k Ik 10mw 0p1-2 ose i, 3,.78 1.5k 800 50mw 
HO9 osc 1-2 6.3-2.5  2.8k 800 10mw 0D1-2.6 osc 1-2.6 
HO10 osc 3.7-5.9 6.3,2 2k lk 10mw 0D1.5-2.5 osc 1.5-2.5 
HO osc 5.2-B.3 6.31.4 2k Ik 10mw 002-4 osc 2-4 6.3,.78 2.5K 800 30mw 
HO13 osc 4-8 6.3,1.4 2.4k lk Imw 0D2.3-4.45 osc 2.3-4.45 
HOM osc 8.2-12.4 6.31.2 2 Ik Imw 003-5 osc 3-5 
HO17 osc 7-11 6.31.2 2 1k Imw 0D3.7-5.9 ose 3.7-5.9 6.3,.78 — 2.5k 800 30mw 
HO18 osc 2-4 6.3,2 3.4k 760 Imw OD4-8 osc 4.8 6.3,.78 2.5k 800 10mw 
HO19 osc 12-18 6.3,1.2 2.2k lk lmw 0D5.2-8.3 osc 5.2-8.3 6.3,.78 2.5k 800 10mw 
HO20 osc 3.15-7 6.31.4 2.6 Ik 10mw 005.4-5.9 osc 5.4-5.9 63,9 Tk 800 50mw 
HO21 osc 4-8 6.3-14 24k Ik 10mw OD6-11 osc 6-11 6.3.64 25k 800 10mw 
OD6-12 osc 6-12 6.3,.64 2.5K 800 10mw 
HUGHES, Microwave Tube Div., 11105 La Cienega Bivd., Los Angeles 45, Calif orgs DR Petia ere: fy a po 
va an Sees ey i 0012-18 osc 12-18 63,73 25k 800 10mw 
ox M2 se “dee 0015-22 osc 15-22 
346H osc 7-12.4 pm 30mw 0018-27 me 18-27 
sak osc Rey pm ator S201 osc E24 639° ppm 10mw 
a om : pa idee E202 osc 82-124 63,9 15k ppm 10m 
osc 10-15 pm 10mw 
sea osc 10-165 pm ome VARIAN ASSOCIATES, Tube Division, Palo Alto, Calif. 
339H osc 12.5-17.5 pm 20mw VAI61 era 82-124 650 80mw 
316H osc 12.4-18 pm 10mw VAI61B osc 75-11 550 40mw 
326H osc 12.4-18 pm 10mw VAI62 Osc 12.4-18 850 40mw 
328H osc 12.4-18 pm 10mw VAI63 fee 18-27 Llk 10mw 
315H osc 15.8-17.2 pm 50mw VAL64 aca 27-40 L.lk 10mw 
366H osc 15-20 pm 10mw VAI68 ost 8-10 800 80mw 
368H osc 15-20 pm 10mw VAI169 osc 75-11 875 200mw 
VAl79 ose 3.1-5.5 Ik 50mw 
ITT, Components Div., P.O. Box 412, Clifton, NJ. VAI81 osc 2-4 2k es. 10mw 
Y257/1E osc 4-8.5 6.3,.9 1.5k sol 120mw 
Y330/1E ose 26-40 6.3,.9 x sol 50mw WATKINS-JOHNSON CO., 3333 Hillview Ave., Palo Alto, Calif. 
WJ205 Osc,cw 15-18 12kv pm 100w 
LITTON INDUSTRIES, Electron Tube Div., San Carlos, Calif. W216 osc, cw 3-6 6.5,.8 2.9kv es 30mw 
L3148 osc 8.5-11 6.6 5.2k 150w WJ208 Osc,cw 5-1 1.9kv es Imw 


TRAVELING WAVE TUBES 


Description 
App; Du. Cy. 


Freq. | Heater | Helix | Foc. Fld. 
(kme) V;A Vv (Gauss) 


AMPEREX ELECTRONIC CORP., 230 Duffy Ave., Hicksville, L.I., N.Y. 


55340 ampl 3.8-4.2 6.3,.8 Lik 600 37 
7537 amp! 4.4-5 6.3,.8 11k 600 4 
BRITISH INDUSTRIES CORP., 80 Shore Road, Port Washington, N.Y. 
TWS1 ampl 15-3 2.2k 600* 48 
TWC4 ampl 6-7.5 2.6k 600* 40 
TWC5 amp! 5.9-8 1.8k 38 
TWS6 amp! 2.54.1 2.4k 500° 20 
TWS? ampl 2.7-3.5 2.4k 500° 20 
TWX8 amp! 7-115 2.8k pkgd 25 
*Oersted 


CANADIAN MARCONI CO., 2442 TrentonAve., Montreal 16, Canada 
400 


N1001 
B202 


156 


ampl 


amp|,cw 


1,7-2.3 
1,7-2,3 


6.3,1.6 
6.3,1.6 


2.8k 


2.5k 600 


40 


6w 


2338e 


8w 
6w 


35w 
2w 
10w 
0.5w 
3w 
0.75w 


léw 
10w 


COMPAGNIE GENERALE DE T.S.F., 79 Boulevard Haussman, Paris 8, France 


TPO101 
TPO741 
TPO301 
TPO153A 
TPO921 
TP0430 
TPO570 
TPO410 
TP0925 
TPO125 
TPO103 
TP0902 


ampl 
ampl 
amp! 
ampl 
amp! 
ampl 
ampl 
ampl 
ampl 
amp 
ampl 
amp| 


2.7-3.3 
3.8-4.2 
8.5-9. 6 
1.7-2.7 
3.6-9.2 
3.8-4.2 
3.8-4.2 
5.9-7.4 
1.215=1.35 
1.215-1.35 
2.9-3.1 
2.5-4.2 


400 
400 
800 
2.6k 
11k 


EITEL-McCULLOUGH, INC., Sam Carlos, Calif. 


X778 


amp! 


§-1 


6.3,0.6 


3k 


ppm 
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25 6.5 
25 8 
32 

20 

2 

28.5 

25 

30 

27 

27 
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ANTENNA COUPLERS Sweep 
To 1250 MC 
‘Krom 3 


WR62 four-port 
_ antenna coupler 


With a maximum output of 14 volts — 4 watts, 
Telonic PD Sweep Generators provide a new era 
in sweep techniques. They operate in 4 different 
modes — swept RF, modulated swept RF, CW, and 
: modulated CW—selected by a function switch. Their 
ee ie a eee display linearity is better than 1.2:1, and output is 
WR42 four-port antenna coupler flat within 7.5% over the maximum sweep width. 


The instrument’s built-in turret attenuators provide 


MDL monopulse antenna couplers are designed from proven a range of 0 to 59 db in 1 db steps with direct dial 


stock components, resulting in quick detivery and lower costs. readout of attenuation value. Provisions for an ex- 
Exacting quality control assures interchangeability of assemblies ternal marker and fixed plug-in markers are also 
and simplified systems design. Each coupler is shipped with included. 


certified test results. 


Available in 7 models covering various frequency 


MDL monopulse couplers have met these general specifications: ranges up to 1250 mc, the PD units are ideal for 
: high power applications. Since their output level 
Bandwidth: 10% is 100 times Baits than that of other sweep gen- 
At antenna ports sey erators, the usefulness of swept techniques is greatly 
phase relationship: 0° & 180° expanded. In fact, the response of a device having 
phase SOs: 2° max. as much as 60 or 70 db loss can be easily displayed 
phase deviation on a high-gain oscilloscope with a PD unit. 
with frequency: 2° max. 
output unbalance: 0.25 db max. Specifications on all PD models may be obtained 
Sum channel VSWR: 1.15 max. from Technical Bulletin T-217B. 


Difference channel VSWR: 1.25 max. 


What are your monopulse antenna feed requirements? 
Send us your specifications today for a prompt quotation. Se 


INDUSTRIES, INC. 
BEECH GROVE, INDIANA—PHONE STATE 7-7241 


Microwave Development 


Laboratories, Inc. 


15 Strathmore Road @ Natick Industrial Centre @ Natick, Massachusetts NEED ONE NOW? 24 HOUR DELIVERY VIA 


TELONIC JET ORDER SERVICE 


telephone: OLympic 5-1400 * CEdar 5-6252 * TWX: NTK 295 
Circle 80 on Inquiry Card Circle 81 on Inquiry Card 
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MICROWAVE ELECTRON DEVICES 


T Description 
ype App; Du. Cy. 


TRAVELING WAVE TUBES -— (Continued) 


Description | Freq. | Heater | Helix 
App; Du. Cy.| (kme) V;A Vv 


ENGLISH ELECTRIC VALVE CO., LTD., Chelmsford, England HUGGINS LABORATORIES, INC.-(Continued) 
6861 amp| 17-35 5,5 375 525 25 6.5 Iw HAAG amp! 12-18 5,1.4 1,3k Ik ya) 2 Imw 
N1001 ampl 17-23 6.3,1.5 263k 450 25 15w HAAT ampl 4-8 51.1 700 1k 5 10 Imw 
N1002 ampl 17-23  6.3,.36 565 450 B 9 2.5mw HA4B ampl 12-16 5, 1.4 1.3k Ik 25 13 Imw 
N1004 ampl 3.8-4.2 6.3.68 —2.2k 500 24 5w HAS4 amp 2-4 5,1 800 ppm 5 15 3mw 
N100M ampl 3.6-4.2 6.3,.36 380 350 2 9 Imw HAGO ampl 8-11 6.31.2  1.25k — ppm 5 7 10mw 
N1013 ampl 17-23 63,36 650 400 33 D 250mw HAGL amp! 7-14 5,11 1.3k 1000 5 15 Imw 
N1O16M ampl 41-7 6.3,.36 585 520 40 9 4.5mw HAG2 amp| 2-4 5,1 500 BS-53C 25 10 5mw 
N1017M ampl 12-14 — 6.3,.36 260 450 26 6.5 2mw HA73 amp| 1-2 5,0.8 200 1000 5 8 Imw 
N1018M ampl 3.6-4.2 6.3.36 600 400 33 2 100mw HA86 amp| 05-1 51 120 800 5 7 Imw 
N1024M ampl 3.6-4.2 6.3.36 380 350 20 9 Imw HA89 ampl 2-4 5,11 450 BS-670 20 8 10mw 
N1025M ampl 3.6-4.2  6.3,.36 600 400 33 21 100mw PAL 8-11 7,14 30 
N1029 amp| 5.9-7.2 6.31.2 2.65k 600 3 9w PA3 7,1.2 
N1031 ampl 3.8-4.2  6.3,.36 490 550 25 8.5 2.3mw PA4 ampl,0.1 2-4 7,1.2 950 600 33 lw 
N1032 ampl 3.8-4.2 6.3.36 145k 350 38 19 300mw PAS 8-124 7, 1.2 300mw 
N1033 ampl 3.8-4.8 6.3,.71 2.175k 550 37 Tw PAG 7,1.2 1k ppm 30 lw 
PAT Ik 30 
GEISLER LABS., P. 0. Box 353, Woodland Hills, Calif. PAS ampl,0.1 4-8 7,1.2 16k ppm 30 lw 
G020P ampl 5-1 pm 10mw PAS 71.4 
GOSOP amp! Ie pm 10mw PAO ampl,0.1 2-4 7,1.2 1.1k ppm 30 10w 
G100P ampl 2-4 pm 2 10mw DAL v. tun 2-4 6.3,0.85 2.38k 250 28 
G200P amp| 4-8 pm 0 10mw DA2 v. tun he 6.31.2 1.02 250 33 
G400P ampl 8.2-12.4 pm 20mw DA3 v. tun 0.5-1 6.3,1.1 1065 250 30 
G110P ampl 2-4 pm 30mw DAS v. tun 4-8 6.31.1 25k 400 Pa) 
G210P ampl 4-8 pm 10mw HAI6 mult 1.76/8.8  7,1.2 1.2% 600 -10 2mw 
oo ampl vo s nil HA34 mult 0.4-1/2-4 6.3,1 250 550 -10 2mw 
G amp| - Sol mw 
G100 aml 2-4 sol % 30mw HUGHES, Microwave Tube Div., 11105 La Ciene 
ga Blvd., Los Angeles 45, Calif. 
G200 ampl 4-8 1 sol Se ee 314H ampl,cw 19-21 ppm 33 2.50 
G400 ampl 8.2-12.4 sol mn 349H ampl,cw 22-2.4 ppm 2 10w 
6070 ampl 12 sol 32 10mw 351H ampl,.01 2.3-2.9 ppm 33 lkw 
G110 amp 2-4 sol 34 30mw 362H ampl,.005  2.7-2.9 ppm 46 100w 
ho. ine fee oe ae | lon 4 m 3 r 
ee 343H amp, cw « 2.7-3.3 ppm 45 4.5w 
G120 amp! 24 sol 30 10mw 334H amp!,.006 2.9-3.1 ppm 30 lkw 
G42) amp! 8.2-12.4 sol 354H ampl.02  2.9-3.1 ppm 32 1.3kw 
364H amp,.005 2.8-3.2 ppm 31.5 lkw 
GENERAL ELECTRIC CO., Power Tube Dept., Schenectady 5, N.Y. 321H ampl,.006 2.85-3.15 ppm 26 250kw 
GL7393 amp|,cw 4-8 6.3,.3 500 pm 25 10 5mw 312H ampl, 005 2-4 ppm 30 lkw 
Z3031 amp|,cw 14-18 6.3,.3 1.2k pm 25 14 5mw 374H ampl,.006 2-4 ppm 30 lkw 
23040 ampl,cw 35-40 em 20 15 3mw 304H ampl,.01 2-4 ppm 30 lkw 
23086 amp1,.005 8.5-9.6 ppm 60 50kw 340H ampl,.01 2-4 ppm 30 lkw 
Z3088 amp|,cw 7-11 6.3,.3 780 ppm 35 15 5mw 31]H ampl,.01 2-4 ppm 30 lkw 
Z309 ampl, 005 8.5-9.6 4.3.8 1500 30 5kw 350H ampl,.01 2-4 ppm 30 lkw 
Z3091 amp|,.004 8.5-9.6 6,8 1700 20 250kw 361H ampl,.02 2.9-3.6 ppm 30 lkw 
ZM3092 ampl,.02 5.4-5.9 ppm v 25kw 341H ampl,.01 25-4 ppm 33 lkw 
ZM3093 ampl,cw 7.5-8.5 6.3,.3 850 pm 2 7 3mw 344H amp|,.005 3.35-3.65 ppm 32 1.5kw 
ZM3 103 ampl,cw 7-11 6.3,.3 850 pm 25 10 5mw 306H amol,.02 5.4-5.9 ppm 43 20kw 
ZN3 105 ampl,cw 7-11 ppm 35 15 15mw 319H ampl,.01 8.4-9.5 ppm 54 20kw 
ZM3107 ampl, cw 6-12 ppm 35 l0w 378H ampl,.01 8-10 ppm 45 20kw 
a awlee Hi ppm : - ld 337H ampl,.01 8.6-9.8 ppm 53 15kw 
amp|,cw pm mw 307H ampl,.01 8.55-9.45 ppm 50 50kw 
ZN3115 ampl, cw 18-26.5 ppm 25 13 Imw 347H ampl, 01 8.55-9.45 ppm. 50 50kw 
ZN3 116 ampl,cw 26-40 ppm 2 15 Imw 308H ampl,.01 8.45-9.95 ppm 52 15kw 
GL7394 ampl 8-12 6.3,.3 850 pm 25 10 5mw 310H ampl,.02 82-114 ppm 40 lkw 
2182 amp, cw 14-18 6.3;.3195 Lk ppm 30 25 150mw 392H ampl,cw 2-4 ppm 30 lw 
25183 amp, cw 14-18 6.5 3.5k ppm 30 30 10w 
25184 amp!,.01 14-18 sol cA) kw ITT, Components Div., P.O. Box 412, Clifton, N.J. 
F6658 amp, cw 17-4 6.325 125k 750 » Sw 
HUGGINS LABORATORIES, INC., 999. Arques Ave., Sunnyvale, Calif. F825 5 1g 00S ees mee O88 Cane ia mee ae 
HAL I 2 F6826 ampl,.005 2-4 63,5 85k 1.2k 30 1.5kw 
p —4 63, 525 300 30 10mw - 
HA2 om F6867 ampl,cw 8-9.6 6:3,.050 on LOK. 1.3k 30 100mw 
pl 2-4 712 11k 600 30 lw 
HAS a a124 631.2 1 F6868 ampl, cw 17-4 63,25  1.5k 1k Kt low 
Dp 12: 3k 400 30 10mw 
HAS se 12 631, F6996 ampl,cw 8-9.6 6.32.3  3.4k 13k Fi 10w 
p - 4 220 400 30 10mw 
HAG ampl 4-8 7, 13 15k Ik 20 0.5w F7066 ampl, cw 8-12 6.3,.85 16k 90 30 50mw 
HAT Sal 05-1 6315 120 300 30 re F7067 ampl,.04 8-12 6.32.3  4.5k 1.2k 30 lw 
HAB ; F7338 ampl,.005 2-4 6.35 85k 1.2 40 1kw 
= 05-1 722° 00 560 lw F7339 ampl.005 «85-86 6325 Ik 2k 2 kw 
HAS amp! 8-11 6.3,1.2 2.4K Ik 33 0.5W se are 896 6352 1k otk 0 kw 
HAIO amp| 82-124 712 23 Ik 25 100mw ae Br rs : 
HAIB ampl 122 LUA fale Vie ek 3 2w F7341 ampl,cw = 8-9.6 5w 
HA20 ad 8-11 6312 13k fis 20 nie F7347 ampl,.005 2-4 6.35.2 8k 1.& 0 lkw 
HA? al al 712 otk 4 aye F7524 ampl, cw 8-12 63,17 4k 1.2k 20 5w 
A a ive! : F7525 ampl,cw 8-12 63,17 4k sol 2 5w 
SRN gaa THOU an ae Cate om F756 «= amplow = 812385 K# sol S20 SOmw 
a ay ; F7847 ampl,cw 5-6 6.32.2 3k 1.2k 27 10w 
Lend anol W218 6.314 3k Ik 30 Smw F788 © ampll,005. 5-59. 6352 Ik OK 27 aw 
HA26 ampl 4-8 6.3, 800 400 30 10 
HA28 ml 4-8 631 800 ree 2004 ampl,.04 8-9.6 63,23 34k ik 5 5w 
i amp — 3, ppm 30 10mw 2009 ampl,.04 3.95-8 6.3.2.5 25k sol 35 2w 
A29 amp| 2-4 6.3,1 525 ppm 30 10mw wf 13 33 5w 
HA30 a Ay ar ik ie Zs i 02013 ampl,cw 8-9.6 6.32.3  3.4k 3k : 
a es : 4 -9. .3,5. 1 kw 
HA31 ampl 1-2 63,14 220 ppm 30 10mw i . vt He sf . ee - a ah 4 oi 
023 ampl,.0 i) 
BASS ampl 4-8 7.1.3 1.6 ppm 30 0.5 X282 ampliew 4-8 6315 3k 1.2 2% 10w 
HA36 amp! 0.5-1 6.3, 1.4 300 ppm 20 10mw X354 amp| cw 8-12 6.3,2 pm 33 5w 
HA39 ampl 1.6-2.6  7,1.2 1.25k 600 30 lw X368 enpl.ew 8-12 63.85 “e 5 s0mw 
HA49 ampl 10.5-16 6.3,1.2 1.3k ppm 30 3mw X370 ampl.cw 4-8 6.3.2 pm 33 10w 
te ampl ‘eee eee a ppm 20 10mw W5/1G amplcw 5.87.15 6.3.85 3.2 40 18w 
: “ ampl Le ae Ms ppm 30 aw W7/4G amp!,cw 3.64.2 6.3.85 3.1% 42 10w 
! amp! 124 7,1. 3k ppm 2 100mw W9/1E ampl, cw 25-4.1 6.3.75 450 2 215 —120mw 
m ampl a 5,1.1 1 nee aaa 15 Imw W10/3E ampliew = s«2.7-3.3 «5,6 (580 3 £2 lw 
ampl - 5,0.8 Ik 5 10 Imw ¥ cB S 
HAIT ampl i? 5,0.8 200 Ik 25 15 Imw LITTO UST ; ; 
HAIS ampl 16-26 5,08 200 Ik 5 15 Imw mage da yc had SEE: eae ow 
HA23 amp 8.2-11 5,1.1 1.25k lk 25 10 lmw L3266 ampl,cw J-1l ppm 36 mw 
HA32 amp| 4-8 S11 700 lk 25 15 lmw L3470 ampl,cw 4-8 ppm 36 20mw 
HA37 4.4 6.3,1 475 YA) 10 Imw L3471 ampl,cw 4-8 ppm 36 2w 
HAAO amp! 05-1 5,1 120 820 25 15 Imw h T-ll 36 10w 
L3472 ampl,cw ppm 
HA43 ampl 12-18 5,1.4 1.3k lk 25 17 lmw 13499 ampl,cw 2-4 ppm 36 2w 
HA4S ampl 82-124 5,11 1.25k Ik 25 15 Imw 13528 ampl,cw 5-11 ppm 3 5w 
HA45 ampl 0.5-1 5,1 120 820 25 10 lmw 13529 amp|, ew 7-11 ppm 36 2w 
(Continued on page 162) 
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VARIABLE ATTENUATOR 


Coaxial unit for lab or for use in 
systems design. 


Model D-1196 is continuously vari- 
able 0-25 db with an insertion loss 
below 0.5 db. The unit features con- 
stant attenuation for a given setting. 
Range is 0-500 mc. Connectors are 
BNC (N and TNC available). Radar 
Design Corp., Pickard Drive, Syra- 
cuse 11, N. Y. 


Circle 281 on Inquiry Card 


MICROWAVE EQUIPMENT 


Features transistorized modules and 
ac/dc operation. 


Line includes MR-50 RF _ equip- 
ment; MC-50 multiplex; MT-50 tele- 
graph carrier, and the MA-50 alarm 
system. All stages are transistorized 
except the r-f transmitter klystron 
with life expectancy of 20,000 hrs. of 
continuous operation. The MR-50 RF 
unit uses a transmitter AFC with a 
freq stability of +0.005%. Available 
in nonstandby, standby, freq. diversity 
and space diversity models. 600 sub- 
carrier channels of toll quality voice 
communications are provided through 
the MC-50 SSB multiplex unit. 
Motorola Inc., Communications Indus- 
trial Electronics Div., 4501 W. 
Augusta Blvd., Chicago 51, Ill. 


Circle 282 on Inquiry Card 
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TRAK TYPE 2970 (CW) 
Diameter 7”, Length 2” 
Weight 3 Ounces 


TRAK STOCK ITEM: 


Smallest Oscillator 
To Tune Entire C-Band 


Our smallest local oscillator to tune the entire C-Band is now in pro- 
duction. It features high overall power efficiency and more power 
output than was previously available. It can be furnished with tem- 
perature stabilities of less than 1 Mc total drift for 100°C tempera- 
ture change. 


TA vePouGrA: eS Ce Gepe CAT. LO NiS 
FREQUENCY: Tuneable from 5.2 Gc to 6.0 Ge by ad- 


justing a screw located on one end of the 


C-Band Cavity. 


POWER OUTPUT: Greater than 10 mw from 5.4 to 5.9 Ge. 


Greater than 5 mw over the entire band. 


POWER INPUT: 175 V DC at approximately 13 ma; 6.5 
V @ 240 ma. 


TEMPERATURE Less than + 2 Mc drift from —20°C to 
STABILITY: + 105°C. Greater stability available. 


MOUNTING: Engineered to customer specifications. 


WE'D LIKE TO TACKLE YOUR ENERGY SOURCE PROBLEMS — 
Trak Microwave specializes in engineering and manufacture of 
microwaye oscillators, power amplifiers and harmonic generators 
using both solid state and tube techniques. Inquiries invited. 


PHONE COLLECT: TAMPA 876-6422 or TAMPA 876-6407. 


Typical stock oscillators are included in Cata- 
log 61-A, giving specifications, illustrations 
and performance curves. Immediately avail- 
able upon request. 


TRAK 
MICROWAVE 


CORPORATION 


9006 N. COOLIDGE AVENUE 
TAMPA 3, FLORIDA 


Microwave 


Circle 82 on Inquiry Card 


Circle 83 on Inquiry Card ———~ 


LET TUGHES HANDLE YOU 
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TECHNICAL SERVICE some tuves (6) RESEARCH & DEVELOPME! 
fit—some don’t. Your system may have a Hughes, an acknowledged leader in mic 
socket that will take an off-the-shelf item — or wave tube research and development. 
it may require a small modification to an exist- continuing the necessary gun, circuit, a 


ing tube, or even a totally new design. Whether you _— materials processing research and development 

want to start from scratch, or prefer a catalogue _ provide the most advanced traveling-wave am} 

item, Hughes liaison engineers and theentire fiers and backward-wave oscillators for the n 

Division will provide just the service needed. generation of ECM, radar, and communicatic 
systems. These advanced programs are suppor 
by a variety of prime contractors and milité 
agencies as well as company funds. 


RAVELING WAVE TURE PROBLEWS 


| jf 


ee Sk ce 


PRODUCTION Hughes is now delivering traveling-wave tubes at annual rates that number 
n the thousands. This outstanding growth results from an ability to transform sophisticated 
levelopment tubes into production versions rapidly and economically. It also includes the ability 
0 deliver one off-the-shelf item or an entire communications or weapons system tube requirement, 
ering in the hundreds, with equal dispatch and reliability of product. 


- _— + rei nrsaaniaieer ec sihnssamiencitonsniosibae 
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346H_ 7,0—12.4 kMc; 30 mw P,; PM Focused ‘ 
BWO, 


311H 2.0—4.0 kMc; 1 310H 8.5—10.5 kMc; 1 308H 8.6—9.8 kMc; 15 
KW Min P,; 10 W Ave KW Min P,; 20 W Ave KW Min P,; 150 W Ave 


P.; 36 db Gain; Grid- P.; 40db Gain; PPM Po; 53 db Gain Grid- 
ded, PPM Focused sa Focused 


.9—9.5 kMc; 50 
n P,; 500 W Ave 
db Gain; PPM 
d 


316H 12.4—18.0 kMc; 10—65 mw P,; PM 
Focused BWO, 


ree As ved PPM Focused’ | autre ae & 
ore information about the production TWT’s shown above, — SEATING ANEW MoRLO with ELectRonics 
sr Hughes tubes, contact your nearest district office. 
SASTERN 4 Federal Street, Woburn, Mass. WElls 3-4824 EASTERN 2000 “K"" Street, H U G H E Ss 
! 1 

| 


shington 6, D, C. FEderal 7-6760; 13 Lloyd Avenue, West Long Branch, N. J., CApital 2-1111 
tN 11105 South La Cienega Blvd., Los Angeles 45, Calif, SIMA MME) Fes ce a aR re) DADO A as cc a 


HUGHES AIRCRAFT COMPANY 


MICROWAVE TUBE DIVISION 


MICROWAVE ELECTRON DEVICES 


TRAVELING WAVE TUBES - (Continued) 


By Description Helix | Foc. Fid. Noise Fig. | Power 
ve App; Du. Cy. Vv (Gauss) (db) Output 


T Description 
A ted App; Du, Cy. 


LITTON INDUSTRIES —(Continued) NIPPON ELECTRIC CO. —(Continued) 
L3611 ampl,cw 7-11 ppm 36 20mw 1IW17A amp|,cw 10.7-11.7 6.3,1 a ppm 30 lw 
L3612 amp|,cw 7-11 ppm 36 2w L0418 amp|, cw 5.8-6.5  6.3,.5 85k 700 25 7 15mw 
13497 amp!,.06 1.24-1.4 40 5.5kw LD550 amp|,cw 5.8-8.2 6.3.73  3.2k ppm 33 25 10w 
13634 amp|,cw 9,1-9.5 10 lkw 480 amp|,cw 3.6-4.2 6.3,.66 2.9 ppm v 27 20w 
L3615 ampl,cw 2-4 ppm 36 20mw 4W27A amp!, cw 3.6-4.2 6.3,1 3k 300 2 3w 
3663 ampl,cw 2-4 ppm 33 10w 
L3619 amp|,cw 2-4 ppm 33 2w RADIO CORPORATION OF AMERICA, Electron Tube Div., Harrison, N.J. 
13657 ampl,cw 4-8 ppm 33 10w Al217 anpl,cw -1.4 175 sol 2 45 -5mw 
13658 ampl,cw 4-8 ppm 33 20w A1217V6 amp|,cw 1,25-1.35 175 sol 20 4.5 .5mw 
L3614 amp!,.01 8-11 ppm 36 lkw Al217V2 amp|,cw 1.4-1.44 175 sol 20 4.5 5mw 
Al217V4 amp|,cw 1.7-2 175 sol 25 5 .5mw 
MICROWAVE ELECTRONICS CORP., 4061 Transport St., Palo Alto, Calif. A1207V5 ampl,cw 2.19-2.31 375 sol 20 4.5 Imw 
M2103N ampl 2-4 450 ppm 0 10 7mw A1207V4 ampl,cw 2.32-2.68 375 sol vs) 5 Imw 
M2013Q ampl 2.3-4.4 450 ppm v 10 7mw A1207 amp|,cw 2.1-3.5 375 sol 20 4.5 Imw 
M2103R amp| S-band 450 ppm 30 8 7mw A1207V29_ —ampl,cw 3.5-4 375 sol 25 5 Imw 
M2103P ampl 2-4 450 ppm x 15 10mw A1056 amp|,cw 1.1-14 175 sol 20 9 .25mw 
M2103C ampl 2-4 450 ppm 30 2 10mw Al125 amp|, cw 1.35-1.85 175 sol 20 8 -Smw 
M2112G ampl 4-8 900 ppm zt} 10 7mw A1078V 10 ampl,cw 2.09-2.41 375 sol 20 8 .25mw 
M2112H ampl 4-8 900 ppm v 15 10mw A1078V5 ampl,cw 2.19-2.31 375 sol 22 7.5 .25mw 
M2112K amp 4-8 900 ppm 30 2 10mw A1078V7 ampl, cw 2.39-2.71 375 sol 20 7.5 .25mw 
M2105K amp! 7-11 1.3k ppm x 10 10mw Al078V1 ampl,cw 2.5-4 375 sol 2 8 .25mw 
M2105M amp! 7-11 1.3k ppm 30 15 10mw 6861 ampl,cw 2.7-3.5 375 sol 20 7 .25mw 
M2105N ampl 7-11 1.& ppm D 2 10mw A1210 ampl,cw -825-1.4 320 ppm 25 17 10mw 
M2105H ampli 5.5-11 1.3k ppm 20 17 10mw A1139 ampl,cw 1-2 330 sol 20 12 10mw 
M21050 amp! 8.2-12.4 1.3k ppm 25 10 7mw 4019 ampl, cw 1-2 320 ppm 28 17 10mw 
M2105P ampl 8.2-12.4 1.3k ppm 25 15 7mw All19 amp|,cw 2-4 420 2 12 Imw 
M2105Q amp! 8.2-12.4 1.3k ppm 25 20 7mw 4017 ampl, cw 2-4 475 ppm x 16 10mw 
M2114B ampl 12.4-18 1.3k ppm 25 14 7mw 4020 ampl, cw 4-7 830 ppm 28 18 10mw 
M2114G amp! 12.4-18 1.3k ppm Ye) 20 7mw All21 amp, cw 1-2 550 ppm 25 lw 
M2103M ampl 2-4 450 600 Kt) 8 7mw A1094 ampl, cw 1.7-2.3 550 ppm Kt) 28 .2W 
M2103S amp| S-band 450 600 30 6 7mw 4009 ampl,cw 2-4 600 ppm 33 10mw 
M2103T amp! 2.3-4.4 450 600 30 8 7mw A1113V8 ampl,cw 2.7-3.5 600 ppm 30 lw 
M21030 amp 2-4 450 600 x0 15 7mw A1189 ampl,cw 4-7 1.5k ppm et) lw 
M2107A amp! 4-8 0 lk 30 10 7mw A1140 ampl, cw 8-12 1.3k ppm 33 10mw 
M2107B ampl 4-8 900 lk D 15 7mw Al215 ampl,cw 12-15 2k ppm x 10mw 
M210 ampl 7-11 1.3k lk 30 9 10mw 4021 ampl,cw 1-2 820 ppm 27 lw 
M2101K ampl 7-11 1.3k Ik x 15 10mw A097 amp|,cw 2-3.5 2.8k es 2 2w 
M2101L ampl 8.2-12.4 1,3k lk 25 10 7mw 4010 ampl, cw 2-4 1.15k ppm 33 lw 
M2101M ampl 8.2-12.4 1.3k Ik 25 15 7mw A1244 ampl, cw 2.5-3.8 11k ppm 50 5w 
M2114A ampl 12.4-18 1.3k lk yh) 12 7mw A1205 ampl,cw 4-7 2.5k ppm Kt lw 
M2114F amp 12.4-18 1,3k Ik B 17 7mw A126 ampl,cw 5.4-11 2.6k ppm 60 lw 
M2407G ampl 4-8 2.5k ppm 30 35 lw A1188 ampl, cw 7-11 x ppm, 33 lw 
M2407D ampl 4-8 2.5k ppm 30 35 lw 4015 ampl,cw 8-12 % ppm 33 lw 
M2407B amp! 4.5-6.5 2.5k ppm 30 35 2w A225 ampl,cw 12-15 4.1k ppm Kt lw 
M2407C ampl 5-6 2.5k ppm Kt) 35 5w A1093 ampl,cw 1.7-2.3 2.2k ppm 27 15w 
M2408C amp| 4-8 3.6k ppm 30 35 10w A1166 ampl,cw 2-4 2.1k ppm a iw 
M2403E amp! 7-11 2.5k ppm 30 35 2w A1160 ampl,.1 2-4 2.2k ppm 25 10w 
2403H ampl 7-11 2.5k ppm 30 35 2w Al179 ampl,.1 2-4 3.7k ppm 23 80w 
M24030 amp 7-12.4 2.5k ppm 30 35 lw A1134 ampl,.02 2-4 7.75k ppm 30 lkw 
M2403L amp! 7-12.4 2.5k ppm 30 35 lw Al136 amp!,.007 5-6 4.8k ppm 30 50w 
M2404F ampl 7-11 3.6k ppm 30 35 5w Al181 ampl,.05 7.5-11.2 6.5k ppm 27 25w 
M2404L ampl 7-11 3.6k ppm 0 35 l0w 
M2405B ampl 12.4-18 3.3k ppm 30 35 lw RAYTHEON CO., Microwave & Power Tube Div., Waltham, Mass. 
M2405D ampl 10-2 3.3k ppm 30 35 lw QK542 amp! 5.9-7.4 6.3,1 1.8k spm 35 5w 
M2407A amp! 4-8 2.5k 800 30 35 lw QK622 ampl 2.9-3.1 12 3megw 
M2408B amp| 4-8 3.6k ik 30 35 low QK783 anpl 2.7-2.9 12 3megw 
M2403F ampl 7-12.4 2.5k lk 30 35 2w QK653 ampl 1.28=1.35 94k 10 5megw 
M2404B ampl 7-11 3.6 1.3k 30 35 5w QKS642 amp 1,25-1.35 8.0 10mw 
M2404H amp| 7-11 3.6k 1.& 20 35 5w QKW746 amp 5.9-7.4 6.3 600 2 12 10mw 
M24040 amp 7-11 3.6k 1.& 30 35 5w QKW750A = amp 2.9-3.1 60kw 
M2404C amp| 8-12.4 3.6k 1.3k x 35 5w QKW825 anp 5.9-7.4 6.3 1500 33 3w 
M24041 ampl 8-12.4 3.6k 1.2k 30 35 5w QKW928 amp 5.9-7.1 6.3 2500 pm 36 10w 
M2404P ampl 8-12.4 3.6k 1.2k 30 35 5w 
M2404G ampl 7-10 3.6k 1.25k 30 35 10w SPERRY ELECTRONIC TUBE DIV., Gainesville, Fla. 
M2404K ampl 8-11 3.6k 1.25k 30 35 10w STP234 grid,cw 25-5 12. 6, 2.5 590 ppm 37 40 2w 
M2404N ampl 8-9.6 3.6k 1.2k 30 35 10w STP 108 ampl 12.6,3 2k 750 25 200w 
M2405A ampl 12.4-18 3.3k 1.2k 30 35 lw STP256 grid,.5 3-.6 12.6,2.5 850 ppm 30 lw 
M2405F ampl 12.4-18 3.3k 1.2k 30 35 lw STP271 grid,cw .35-.7 12.6,2.8 155k 500 40 200w 
M2207H amp! 4-8 800 ppm 30 30 20mw STL248 ampl,cw 5-1 12.6,2.5 500 28 200w 
M2201M ampl 7-11 1.3k ppm 30 30 10mw STL257 ampl,cw 5-1 6.3,2.5 750 ppm 32 40 2w 
M2301C amp! 7-11 1.3k ppm 30 30 100mw STL109 grid,.0025 1.27-1.41 35,3.5 24.5k ppm 34 45 25kw 
M2201D ampli 8.2-12.4 1.3k ppm 30 30 10mw STLI11 ampl,cw 1.1-1.6 6.3,1.8 800 300 24 4w 
M2208B ampl 12.4-18 1.3k ppm 30 30 10mw STL114 ampl ,.004 11-16 © 4.3,2.1 14k 700 39 7kw 
M2207G amp| 4-8 800 400 30 30 10mw STL135 ampl,cw 13-143 633.2 kk ppm 30 33 2w 
M2207A amp| 4-8 800 400 30 30 20mw STL222 grid,either 1.1-1.8 6.33.2 1k ppm 48 38 2w 
M2201A amp! 7-12.4 13k 400 30 30 10mw STL100 amp|,cw 1-2 12:6,5.2.5 ok 475 42 200w 
M2201K ampl 7-12.4 1.3k 400 30 30 20mw STL260 grid,.3 1-2 6.3;2.5' 5 eK ppm 50 lw 
M2201B ampl 8-12.4 1.3k 400 30 30 10mw STL113 ampl,.01 2-3.6 6.3,1.8 — 8.5k 650 4 lw 
M2201E amp 8-12.4 1.3k 400 30 30 10mw STS101 ampl, cw 2-4 6.3,2.6  5.3k 73 43 1.5w 
M2301D amp| 7-11 1.3k 400 30 30 100mw STS284 ampl,cw 2-4 6.3,1 kk ppm 53 35 lkw 
M2208A ampl 12.4-18 1.3k 400 30 30 10mw STS288 ampl,cw 2.7-2.9 6.3,1 Ik ppm 53 35 5w 
M2204AE 9-10.2 1.3k 400 20 10mw STS276 ampl, cw 3.35-3.65 6.3,1 lk ppm 53 35 Sw 
M2204AF 7.5-8.5 1.3k 400 10mw STS181 amp, .006 2.7-3.3 45 12.5w 
M2204AG 10.25-10.5 1.3k 400 20 10mw STC134 ampl,cw 3.9-5.8 63,12 a ppm 35 35 1.125kw 
M2204B X-band 1.3k 400 5 10mw STC 140 ampl,cw 3.9-5.8 63,12 a ppm 43 35 2kw 
M2203B C-band 900 400 25 10mw STC141 ampl, cw 3.9-5.8 6.3,1.2 2.6 ppm 45 35 5kw 
M2203D 5-6 750 400 25 10mw STC124 ampl,.003 4-5,75 6.3,3 11.5k 1.56 lkw 
M2203E 5-6.5 900 ppm 30 10mw STC124A —ampl,.003. «= 4-5.75 = 63,3 = 13k 2k 12w 
M4301A 24.8-36 3.3k 1.3 100mw STC163 amp|,.001 5.2-5.8 6.3,3 17k 1.4k 35 5w 
M2117A 7-11 13k ppm 50 15 10mw STC1I9.—ampl,.01 5.45.9  6.3,22 13k 1.7 30 2kw 
STC 164 ampl,cw 5.4-5.9 6.3,3 2.8k 40 10w 
NIPPON ELECTRIC CO., LTD., Tokyo, Jan STC174 grid, cw 54-59 633 ppm 55 .25W 
4W75A ampl,cw 3.6-4.2 63,1 3k ppm 23 2w STC152 ampl,.002 5.4-5.9 6.63 5.4 = (BSK OT 50w 
4W76A ampl,cw 3.6-4.2 6.31.2 — 3.2k ppm 30 27 10w STC236 ampl, cw 5.9-8.2 63,75 — 2.6k ppm 35 28 175w 
4W85 ampl,cw 3.7-4.2 6.31.5 Ik 400 24 1.20 STC279  —ampl,cw 5.4-5.9 10.74 135k ppm lw 
4W86A ampl,cw 3.7-4.2 63,15 % 400 2B 2w STC278 01 5.4-5.9 6.34.2 5.4K ppm 35 50w 
8076 ampl,cw 6-7.5 6.3,1 3k ppm v 27 Sw STX104 ampl,cw 7-85 6.3,3.4 & Lk Kt) 175w 
6w50 anpl,cw 5.8-6.5 63,11 3. ppm 30 27 low STX296 amp|,cw 5.4-11 10.7,1.2 2. ppm lw 


(Continued on page 166) 
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RF SENSITIVITY ® 


wer internal noise enables BAND 
nalysis Of even smaller iLO 420 MC —100 to —110 dbm 
ignals than before 92.350 — 1000 MC — 95to —105 dbm 
see chart). . .accurate 5. 910 — 2200 M —100 to —110 dbm 
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as typified by extremely 7. 18.0 — 26.4 KMC — 70to — 92 dbm 
narrow pulsed signals. g- 26.4 — 44.0 KMC 60 to — 85 dbm 
*measured when signal and noise equal 2x noise 


Reduced threshold 
allows SPA-4a to operate 
at smaller input signal 
levels (and attenuated 
larger ones). Unre- 
touched screen photos 
show how this permits 
virtually spurious-free 
measurement—over a 


ynamic range com- 
SPA-4a wide range lin 
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spurious. (Photo not retouched) Photo unretouched. 


Reduced internal hum 
improves resolution of 
closely spaced signals; 
also improves minimum 
dispersions for more 
highly magnified 
analyses. Marker 
modulation permits 
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during hig spee tion capability Here, a accurately measure pulse 
analysis. See photos: me FM signal with 2 ke modu- width in spectrum of 10uS. 18 
Jation is seen near first carrier dar pulse. Upper lobes seen to 
be very small. (Unretouched) 
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SOLID-STATE SWITCH 


Dissipative type, nsec. switch for op- 
eration at 4300 MC. 


This solid-state microwave switch 
has been developed for C-band usage. 
A lightweight, small volume strip 
transmission line configuration pro- 
vides isolation greater than 20 db 
with insertion loss less than 1.5 db 
over a 6% bandwidth. Over this 
same bandwidth, vswr’s of less than 
1.5:1 can be realized. Switch times 
less than 5 nsec. have been observed 
using suitable driving sources. The 
Bendix Corp., Bendix-Pacific Div., 
11600 Sherman Way, N. Hollywood, 
Calif. 


Circle 351 on Inquiry Card 
WAVEGUIDE SWITCH 


Covers the freq. range from 5.85 to 
18 ge. 


Illustrated is the X-band switch 
for use with RD67/U guide. It has 
a max. vswr of 1.10:1, min. isolation 
of 50 db and 0.10 db insertion loss, 
and 250 kw peak power handling 
capability at 1 atmosphere from 8.5 
to 9.6 Gc. The RG67/U switch can be 
pressurized to 45 psi and is driven by 
a “fail safe’ solenoid drive that 
operates from either 28 vde or 110 
vac. NRK Microwave Div., Cook 
Electric Co., 4601 W. Addison St., 
Chicago, IIl. 


Circle 352 on Inquiry Card 
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WAVEGUIDE SWITCH 


It features long life, lightweight and 
high reliability. 


OuTPUTNG.2 | MA-34. 
a 


cs 


High-speed, all-solid-state wave- 
guide switch, the MA-3470 2X1, is a 
rugged, compact unit for microwave 
applications in which ultra-fast 
switching (typically 2 nsec.) is de- 
sired. It is available as a SPDT unit 
for operation at X-band (9200 mc to 
9600 Mc). A major advantage is the 
low driving power required (approxi- 
mately 75 mw). Insertion loss in the 
“closed” position is 4.5 db max., and 
isolation of 60 db min. is provided in 
the “open” condition. It will handle 
150 w. peak power, and up to 4 w. 
CW. Microwave Assoc., Inc., Burling- 
ton, Mass. 


Circle 353 on Inquiry Card 


WAVEGUIDE SWITCH 


Offers long life, ability to switch under 
power and fast switching time. 


Other features of the Transprobe® 
are the small size and low actuating 
power. Actuator current at 28 vde is 
0.7 a. r-f switching time is less than 
10 msec. Switches will meet military 
environmental requirements. Typical 
specs. for a SPDT, X-band, Trans- 
probe are: Freq.—8.2—12.4 Gc; vswr 
— 1.25 max.; Insertion loss — 0.25 
max.; r-f power—10 kw peak, 10 w. 
average (250 kw peak, 160 w. average 
can be supplied) ; and Switching time 
—50 msec. max. Transco Products 
Inc., 12210 Nebraska Ave., Los 
Angeles, Calif. 
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Inquire about 
Sperry Tubes 
from these 
convenient 


Cain & Company 


offices 


REGIONAL OFFICES 


Burbank, California 
2615 W. Magnolia Blvd. 
VI 9-6781 


Great Neck, Long Island, 
Noy? 
260 Northern Boulevard 
HN 6-0600 


Chicago 45, Illinois 
3508 Devon Avenue 
OR 6-9500 


St. Petersburg, Florida 
410 — 150th Avenue 
Madeira Beach Prof.Bldg. 
391-0151 


DISTRICT OFFICES 


Boston, Massachusetts 
Phone VO 2-5330 


Philadelphia, Pennsylvania 
Phone VI 8-1700 


Washington, D. C. 
Phone EX 3-7587 


Dayton, Ohio 
Phone RO 7-8661 


Dallas, Texas 
Phone BL 5-2050 


Albuquerque, New Mexico 
Phone 268-5300 


San Francisco, California 
Phone YO 8-0995 


San Diego, California 
Phone HU 8-0665 | 


Seattle, Washington 
Phone MA 3-3303 
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Sperry adds high-power pulsed TWT’s 
to list of tubes available in 30 days 


In a move to simplify design problems 
in present and future radar systems, 


Sperry Electronic Tube Division of 


Sperry Rand Corporation has added 
two high-power pulsed traveling wave 
tubes to the list of advanced micro- 
wave tubes available in 30 days. 


The two tubes covered by the an- 
nouncement—the STL-114 and the 
STC-152—operate in L and C bands, 
respectively. They are typical of a 
line of pulsed TWT’s ranging from 
P through V bands which Sperry 
offers on a firm delivery date basis. 


EASY RADAR APPLICATION 

Sperry’s pulsed TWT’s are admir- 
ably suited to the demands of applica- 
tion in phased array radars, height 
finders, search, ECM, and other radar 
applications. Widely varied in-system 
experience has proved that their reli- 
ability, long life, high power, high 
gain, and extreme broadband operation 
make them ideal for radar use. 


Design features of this tube family 
minimize the necessity for system 
adjustments in the field. Among these 
features are broadband response, 
constant voltage operation, and short 
circuit stability. 


VERIFIED RELIABILITY 


These pulsed TWT’s, produced at 
Sperry’s Great Neck, N. Y., facility, 
have compiled an impressive record 
of in-system experience. Such experi- 
ence has proved that their resistance 
to shock and vibration damage, their 
inherent indifference to ambient con- 
ditions, and their mounting flexibility 

make them ideal for ground or 
airborne application. 


Place your order with your Cain & 
Company representative. His phone 
number appears in the adjacent col- 
umn, Tubes are available within 30 
days after receipt of order. 


FREE TECHNICAL INFORMATION on 
the Sperry line of high-power pulsed 
traveling wave tubes may be obtained 
by writing to Sec. 404, Sperry Electronic 
Tube Division, Gainesville, Florida. 


V BAND CAPABILITY 

Among Sperry’s other interesting 
activities in pulsed TWT’s is the ex- 
tension of capability into the V Band 
—26.5 to 40.0 kMc. Although these 
efforts are largely classified, inquiries 
are invited from those who have the 
necessary clearance and need to know. 


ELECTRONIC INDUSTRIES - 


November 1961 
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PEAK OUTPUT POWER-KW 


FREQUENCY — MC 


Typical saturated power output vs. 
frequency for a pulsed Sperry TWT. 


FACTORY ALIGNMENT of a Sperry TWT within its focusing solenoid greatly 


simplifies field maintenance. Once this operation has been performed by a 
skilled Sperry technician, the assembly is self-aligning. 


mR 12KV 


I3KV 


GAIN—DB 


DNS rarv 


1500 2000 


FREQUENCY — MC 


Typical small signal gain vs. fre- 
quency for a pulsed Sperry TWT. 
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High Speed » High Resolution 
High Sensitivity Spectrum Analysis 


with (ay spar 
SPECTRUM ANALYZER 


Raytheon Rayspan Spectrum Analyzers, through a 
unique application of multiple filters, can analyze 
entire spectrums as wide as 33 kc at scanning rates 
as high as 200 times per second with excellent reso- 
lution and a dynamic range of 40 db. Frequencies as 
low as 8 cps can be identified. Resolution for two 
equal-amplitude signals is approximately 0.7% or 
3% of the analysis band depending on the Rayspan 
model employed. 

Any model can be adapted for use with high speed, 
helix recorders to provide permanent records of 
frequency versus real time. A built-in timing pulse 
generator allows scan-by-scan synchronization of 
Rayspan with an oscilloscope. 


For complete technical data please write to: Raytheon, 
Industrial Components Di- 
vision, 55 Chapel Street, 
Newton 58, Massachusetts. 


RAYTHEON COMPANY 


INDUSTRIAL COMPONENTS DIVISION 
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MICROWAVE ELECTRON DEVICES 


TRAVELING WAVE TUBES -(Continued) 


Description Heater Foc. Fld. Noise Fig. | Power 
App; Du. Cy. V;A (Gauss) (db) Output 


SFERRY ELECTRONICS TUBE DIV. —(Continued) 


STX77 gtid,cw 7-11 10.5,1.05 5k lk 37 10w 
STX186 ampl, cw 7-11 6.3,3 4 ppm 32 40 ldw 
STX187 ampl,cw 7-11 6.3,3 4k ppm 35 40 20w 
STX105 ampl,cw 8.65-11  6.3,3.4 1.4k x 175w 
STX182 ampl,cw 8-12 63,15 3. ppm 35 35 30w 


STANDARD TELEPHONES & CABLES, LTD., Brixham Road, Paignton, Devon 


W5/1G ampl, cw 5-8 6.3.85 2.9k ppm 38 27 l0w 
W7/3G ampl,cw 3.6-4.2 6.3,.85 3 ppm 26 27 l0w 
W7/4G ampl, cw 3.6-4.2 6.3,.85 29k ppm 42 27 l0w 
W9/1E ampl,cw 2.5-4.1 6.3,.95 420 pr/sol =. 28 21 120mw 
W9/2E ampl,cw 2.5-4.1 5,.55 400 sol 40 10 10mw 
W9/3E ampl,cw 2.5-4.1 6.3,.6 200 pm/sol = 15 16 .3mw 
W10/3E ampl,cw 2.7-3.3 5,.6 450 sol 23 6.7 3mw 
W13/1D amp|, cw 1.5-3 40 Rw 
SYLVANIA ELECTRIC PRODS., Special Tube Operations, Mountain View, Calif. 

6752 ampl,cw 1-2 6.3,1.5 Ik 600 33 2w 
TW4268 ampl,cw 1-2 6.3,15 800 ppm 30 lw 
TW4267 ampl, cw 1-2 6.3,1.5 400 ppm 35 15mw 
TW4007 ampl,cw 1-2 6.31.5 800 ppm 30 lw 
TW4006 ampl,cw 1-2 6.3,.96 400 ppm 35 15mw 
TW620A ampl,cw 1-2 6.3,1.5 lk 400 33 2w 
TW538 ampl,.01 1-2 6.3,3.5 10k 600 35 lkw 
TW956L ampl, cw 2-4 C3.Rh. IK ppm 37 2w 
6559 amp|,cw 2-4 6.3,1.5 lk 850 33 2w 
TW4200 ampl,cw 2-4 6.3,1.5 kk ppm 30 lw 
TW4261 ampl,cw 2-4 6.3,1.5 500 ppm 35 10mw 
TW4002M = ~— ampl,cw 2-4 6.31.7 500 ppm 35 10mw 
TW534B ampl,cw 2-4 6.3,15 lk 750 33 2w 
XTW4278 ampl,cw 4-8 CLI SK ppm Kt lw 
XTW4281 ampl,cw 4-8 6.3,1.5 Ik ppm 35 10mw 
XTW4273 ampl,cw 7-12.5 6.3,1.7 4k ppm 30 lw 
TW591 ampl,.002 8-10.6 6.3,2 10k 2.8k 36 lkw 
TW622 amp},plsd 8-11 6.3,1.5 4k 1.05k 33 2w 
XTW4282 ampl,cw 8-12 6.3,1.5 1.4k ppm 35 Smw 
VARIAN ASSOCIATES, Tube Div., Palo Alto, Calif. 

VA121B ampl,.01 2-4 2.25k 30 40w 
VA125A amp1,.002 2.65-2.97 120k 2mw 
VA125B ampl,.002 2.92-3.25 120k 2mw 
VA126 ampl,.002 5.4-5.9 130k 3.3mw 
VA128 amp1,.003 2.7-3.5 14.5k 34 5kw 
VAI31 amp|,.004 1.15=1.55 25k 45 50kw 
VA132 ampl,cw 0.5-1 2k 20w 
VA133 amp!,.066 1,254-1.386 12k 50 5kw 
VA601 ampl,cw 1-2 2k ppm 50w 
VA134 ampl,plsd ppm 45 5kw 
WATKINS-JOHNSON CO., 3333 Hillview Ave., Palo Alto, Calif. 

WJ221 ampl,cw 25-5 6.9,.65 50 1 25 3.5 

WJ212 amp!,cw 1-2 4.5,.8 140 1000 25 4 

WJ212-1 ampl,cw 1.1-1.6 4.5,.8 140 1000 25 3.6 

WJ211 ampl,cw 2-4 3.5;.650 175 1000 25 4.3 

WJ211-1 ampl,cw 2.1-2.4 3.5,.65 175 1000 25 3.5 

WJ211-2 ampl,cw 2.3-2.7 3.5,.65 175 1000 25 3.4 

WJ211-3 ampl,cw 2.5-3.5 3.5,65 175 1000 5 3.9 

WJ217 ampl,cw 2-4 6.3,.75 1.8k ppm 40 12w 
WJ227 ampl,cw 2-4 6.3,.76 1& ppm 40 12w 
WJ206 ampl,.01 8.4-9.4 12.5,4 28kvp ppm 43 10kw 
WJ218 gen,cw 2-4 7.25;.5) 4 265 ppm 2mw 


KEARFOTT DIY., General Precision, Inc., Oxnard St, Van Nuys, Calif. 
10 


PARAMETRIC AMPLIFIERS 


Description 


Application 


amp| .8-1.2 3.5 150 sie 
MOTOROLA, Scottsdale, Ariz. 
SPAD1 amp! 2.48-2.52 70m 17 -:11.3-11.7 150 4 
LPAOL ampl -18-.27 lime 16 «1216 = 0601 15 
LPA02 amp| 4-46 3mc 3 14-155) 15 2 
NIPPON ELECTRIC CO., LTD., Tokyo, Japan 
RPO-2G-2A ampl 1,7-1.85 12nc 17 7.85-8 8 3 3dbm 
RADIO CORPORATION OF AMERICA, Electron Tube Div., Harrison, N.J. 
$3500 t-d ampl 1.275-1.325 50me 15 de 10ma 6 Odbm 
$$100V1 amp! 2.19-2.21  20me bp as) 400 6 —2dbm 
RAYTHEON CO., Microwave and Power Tube Div., 130 Second Ave., Waltham 54, Mass, 
PKDe-1 amp! 13.5 l0mc 20 27 50 2 
PNS-1 amp 2.7-2.9 20me 17 X-band = §0 25 
SFD LABORATORIES, INC., 800 Rahway Ave., Union, N.J. 
SFD902 ampl 5.4-5.9 25me 1717.8 135 3.5 
ZENITH RADIO CORP., 6001 West Dickens Ave., Chicago 39, Ill. 
LB ampl 3-15 8% 20 2a 100mw -8-1.5 20mw 
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New @ 580A Solid State Digital/Analog Converter 
With the new ® 580A Digital/Analog Converter you can 


‘ 2 get resolution to 1 part in 108 or better in making X-Y or 


SPECIFICATIONS 


Accuracy: 
Resolution: 
Potentiometer 
Output: 
Galvanometer 
Output: 


Driving Source: 


Command Pulse: 


Transfer Time: 
Size: 


Price: 


0.5% of any three-digit por- 
tion of input. 
0.25% of any three-digit por- 
tion of input. 


100 mv full scale 


0 to 1 ma into 5,000 ohms or 
less 


Parallel entry 4-line BCD, 
1-2-2-4 (9 digits max.) having 
a swing of 4 to 75 v about a 
source reference “O” state 
which may be up to 100 v 
above or below ground. 
Positive or negative pulse, 
20 usec or greater in width, 
6-40 v amplitude 


2 msec 


16%” wide, 342” high, 1114” 


deep; 15 Ibs. 
$500.00 


Data subject to change without notice 
Price f. o. b. factory. 
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> strip chart recordings from the output of your electronic 
aN counter, digital voltmeter or other device providing 
«the proper 4-line BCD output code. 


The converter, for example, can be used with any 
of the new ® solid state counters, with # and 
Dymec vacuum tube counters equipped with 
output kits, and with other vacuum tube and 


solid state instruments. It provides outputs 
for both potentiometer and galvanometer 
recorders, and includes controls for calibra- 
tion of the recorders. 


Any three successive digits (or the right- 
hand two) may be chosen for analog out- 
put, and selection of the least significant 
digits produces analog records of extreme 
resolution and accuracy. For example, re- 
cording three righthand digits of nine-col- 
umn data results in resolution of 1 part in 
108. Automatic zero-shift keeps the record 
“on-scale”’ at all times. 


The solid state ® 580A accepts 4-line data, 
which is transferred to storage binary units 
within the converter on command from the 
counting source. The stored data is then 
translated and weighted to provide the 
proper analog output voltage or current. 


HEWLETT-PACKARD COMPANY 


1094B Page Mill Road, Palo Alto, California, U.S.A. 
Cable “HEWPACK” DAvenport 6-7000 
Sales representatives in all principal areas 


HEWLETT-PACKARD S.A. 
Rue du Vieux Billard No. 1, Geneva, Switzerland 
Cable “HEWPACKSA” Tel. No. (022) 26. 43. 36 


7368 
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microwave memo! 


— mes es ee ee ee ee ee ee es es 


Sperry extends 30-day delivery 
to cover ECM and augmenter TWT’s 


operating in L, S, and X bands 


In a dramatic extension of its capa- 
bility for delivering high-performance 
microwave tubes on _ short notice, 
Sperry Electronic Tube Division has 
added three system-proved traveling 
wave tubes to the list of those avail- 
able in 30 days. Included in the move 
are tubes operating in L, S, and X 
bands. They cover a frequency range 
1.1 to 11.0 kMc. 


APPLICATION FLEXIBILITY 


The tubes in this series are par- 
ticularly suited to application in aug- 
menters and ECM equipment. The 
inherent broadband characteristic and 
unusual ruggedness of these PPM fo- 
cused tubes makes them unusually 
versatile in airborne applications. A 
full course of MIL and environment 
tests, as well as considerable in-sys- 


> 
° 


w 
° 


SATURATED POWER (WATTS) 
° 


1.0 
) 
(Ok: a 1.3 Sp eniy, 19 2) 
FREQUENCY (KMC) 
A typical saturated power versus 


frequency curve for an L band Sperry 
TWT. 
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tem experience have verified these 
characteristics. 


INCREASED POWER POSSIBLE 


Although these tubes nominally op- 
erate in the 1-2 watt power output 
range, optimum tuning can increase 
power to as much as 5 watts. A high- 
mu control grid adds to the versatility 


40 


-30 -20 -10 Oo 


INPUT POWER (0BM) 


Drive characteristics at mid-band for a 
typical Sperry ECM/augmenter TWT. 
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of these tubes by allowing remote 
switching, modulation control and 
gain adjustment. 


SYSTEM DESIGN SIMPLIFIED 


Use of these Sperry tubes greatly 
simplifies system design problems. 
Low voltage and high gain reduce 
power supply requirements. Applica- 
tion is further simplified, since ambi- 
ent cooling is sufficient in most appli- 
cations and the tubes may be mounted 
in any position. 


For FREE technical information on these 
Sperry Traveling Wave Tubes, write to 
Section 403, Sperry Electronic Tube 
Division, Gainesville, Florida. 


The L-Band tube is priced at $1,900., 
the S-Band tube at $2,195., and the 
X-Band at $2,540. 

For application assistance and quo- 
tation, consult your nearest Cain & 
Co. representative. His address and 


phone number appear on the opposite 
page. 
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Inquire about 
Sperry Tubes 
from these 
convenient 
Cain & Company 
offices 


REGIONAL OFFICES 


Burbank, California 
2615 W. Magnolia Blvd. 


VI 9-6781 

Great Neck, Long Island, 
NAV 
260 Northern Boulevard 
HN 6-0600 


Chicago 45, Illinois 
3508 Devon Avenue 
OR 6-9500 


St. Petersburg, Florida 
410 — 150th Avenue 
Madeira Beach Prof.Bldg. 
391-0151 


DISTRICT OFFICES 


Boston, Massachusetts 
Phone VO 2-5330 


Philadelphia, Pennsylvania 
Phone HA 8-3700 


Washington, D. C. 
Phone EX 3-7587 


Dayton, Ohio 
Phone RO 7-8661 


Dallas, Texas 
Phone BL 5-2050 


Albuquerque, New Mexico 
Phone 268-5300 


San Francisco, California 
Phone YO 8-0995 


San Diego, California 
Phone HU 8-0665 


Seattle, Washington 
Phone MA 3-3303 


SPERRY RAND CORPORATION 
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MICROWAVE ANTENNAS 


Common carrier antennas feature 
good gain, pattern and performance. 


Inputs are waveguide flange se- 
lected to mate with customer require- 
ments and bleeder ports are provided 
to permit pressurization of the feed. 
Vibration dampening is obtained by 
guying. Taper feed is available with 
8 and 10 ft. reflectors; button hook 
feed may be ordered with 6, 8 and 
10 ft. models. Freq. range covered by 
these antennas is from 3700 to 4200 
Mc. Technical Appliance Corp., Sher- 
burne, N. Y. 
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BANDPASS FILTER 


This 9 section tunable features steep 
skirt selectivity. 


Tunable over a freq. range of 
2200-2300 Mc, the filter has a rejec- 
tion bandwidth of 40 and 86 mc at 3 
db and 50 db respectively. Insertion 
loss of the unit is 1.0 db max. and 
input vswr with matched load is 1.3:1. 
The filter is multiple-tuned with indi- 
vidual micrometer heads for each 
cavity. Type N connectors are used 
for both input and output connections. 
Frequency Engineering Labs., P. O. 
Box 504, Asbury Park, N. J. 
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HOW TO J 


EARN 


A BONUS 


SPECIFY A STANDARD JVM TRIODE CAVITY 


(YOU'LL SAVE YOUR COMPANY MONEY) 


It costs money to research, design and build triode cavities. 
You can save your company that expense (and probably earn 
a bonus for yourself) by specifying a JVM. There are over 350 
types in JVM’s inventory. The one you need is probably there. 
Write for ]VM’s new technical brochure and see for yourself. 


oe) 


9300 W. 47TH STREET 


pvision or —Fidelitone Microwave Inc. 


BROOKFIELD, ILLINOIS 
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® This new instrument mieas- 
ures unknown VSWR'’s and 
transfer characteristics di- 
rectly as a function of fre- 
quency. The Type 27 Plotter 
measures VSWR’s from 100 
ke to 600 mec; transfer char- 
acteristics from 10 ke to 
600 me. 

@ Information is presented on 
a self-contained meter or on 
an external recorder or 
oscilloscope. 

e@ Interchangeable bridges for 
VSWR measurements cover 
individual frequency ranges 
of 0.1-1.4 me, 1.0-2.5 me, 
2.5-250 mc, 30-400 mc and 


180-600 me, TYPE 27 
@ Unit incorporates an ampli- 2) 


tude-regulating power supply 
for external cw oscillators AUTOM ATIC 
and can be used with con- 
stant-output sweep generators, 

@ VSWR full-scale ranges of VSWR and 


O31, 2:1, 1.231. and 1.07:1; 
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Get the Mark Approach to 
MICROWAVE 


e@ Connectors are Type N, with 
reducers available to other 
line sizes. 
ON 6 TO 8 kmc. 
If you're ‘‘going microwave’’, write for Bulletin 620 on significant new developments from 
Mark Products . . . for example: 


PARABOLIC ANTENNAS with exclusive ISOPOLARIZED FEED* . . . offering important 


Manufacturing Company 
299 ATLANTIC AVE., BOSTON, MASS. 

electrical! features along with exceptional mechanical stability and lightweight construc- 

tion, provided by heliarc welded back frame and feed supports. 

NEW! SIMPLE POLARIZATION ADJUSTMENT . . . ISOPOLARIZED FEED allows for 360 

degrees of continuous polarization adjustment without rotating dish or feed horn! 


NEW! DUAL POLARIZED ADAPTER... adapts the standard MARK Parabolas to dual 
polarization at any time in the field. 


EASE OF INSTALLATION . . . flexible mounting with horizontal roof mounts and vertical 
pipe mounts. 


RELIABLE ELECTRICAL CHARACTERISTICS . . . assured by holding tight precision parts 
tolerances and thorough quality control at every step of the production process. 


DE-ICING . . . by MARK’S Heated Radomes. . 


installation stays clean either way. 
*Patent Number 2,996,714 


. or use MARK’S unheated radomes... 


MARK also manufactures antennas for 2 Way Communications in the VHF and UHF bands 
+ point to point Grid Parabolas for 450 to 2200 mcs... rail and mobile units. 


Mark Products 
makes the 

most rugged 
parabolic 
antenna structure! 


ah, 


MARK offers complete engineering and anfenna research service 


0 MARK PRODUCTS CO. iii 


Dept. EL-11 » 5439 W. Fargo Ave- * ORchard 5-1500 © Skokie, Ill. 
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MICROWAVE MADT's 


They have operated at 3500 mc and 
are for use at 2000 MC in amplifiers. 


The devices typically have a power 
gain of 8 db min. at 1000 mc. At 
this freq. it is possible to obtain over 
10 mw of output power. At 1000 mc 
the units also provide a 10.5 db noise 
figure, typically. The package is a 
hermetically sealed, coaxial type with 
holder matched for direct insertion 
into a 50w coaxial network. Tentative 
specs: VCBO—20 v.; VCES—20 v.; 
VEBO—0.4 v.; Storage temp.—100°C; 
Total device dissipation, @ 25°C, 80 
mw. Philco Corp., Lansdale Div. 
Lansdale, Pa. 
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FRESNEL ZONE PLATES 


Feature low loss, light weight and 
freq. range from 70 to 8000 Gc. 


Fresnel zone plates, which have 
been used in the past at optical freq. 
are now available for use at milli- 
meter wavelengths. These phase-cor- 
recting plates produce focusing and 
collimating effects similar to those of 
conventional parabolic reflectors and 
dielectric lenses. Fresnel zone plates 
offer the following additional advan- 
tages of economy and large apertures. 
In production quantities zone plates 
can be molded, resulting in uniform 
antennas at low cost. Research Div., 
Electronic Communications, Inc., 1830 
York Rd., Timonium, Md. 
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New from Polarad | , 


ULTRA-BROADBAND COVERAGE 


2,000 to 75,000 mc 
in a single unit 


External Mixer. May be lo- 
cated at or near antenna, 
any distance up to 75 feet 
from receiver. 


Flexible cable connects 
mixer to receiver. Elimi- 
nates cumbersome rigid 
waveguide. 


Internal electronic 1000 
Cps sweep allows direct 
operation into any standard 
make AC antenna pattern 
recorder. 


CW, AM, FM and pulse 
reception. 


Sensitivity. 
2 kmc to 10 kme....—85 dbm. 


10 kme to 35 kmc....—80 dbm. 
35 kme to 75 kmc....—70 dbm. 


Linearity maintained over 
40 db dynamic range. 


Model RW-T Microwave receiver being used to make 
antenna pattern measurements on Polarad range. i 


POPC HH OH T>OSSS>IOO OEE EEO OES ES ES OLE SESE LOLS SHOSHCOOOCOSSOSSORSSESELEO: 


> Model RW-T is another example of the versatility 
the well known Polarad Model R Microwave Re- 
vers. The RW-T is excellent to measure antenna 
n, pattern, minor lobes, front-to-back ratio, SWR 
| bandwidth. 


POLARAD ELECTRONICS CORPORATION: 
Please send me information and specifications on: 


(1 Model RW-T Antenna Pattern Receiver 


MAIL THIS CARD C1 Model KSS Microwave Power Source (see reverse side of page) 
for specifications. 


Ask your nearest 


REE LIFETIME SERVICE 5, Seed ee 
My application is 


pm ALL POLARAD Polarad represen 
INSTRUMENTS : : r 
. tative (in the Name 
Yellow Pages) for Title Dept. 
a copy of ‘‘Notes 
on Microwave ELIT EVER i A Sta EE 0S Sa Le ee ema | 
Measurements.”’ 
Address. 
City. Zone. State. 


20 34th Street, Long Island City 1, N.Y. ©P.EC. 
resentatives in principal cities. 
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7 MICROWAVE. 
POWER SOURCE 


1,050 to 11,000 mc 4 PLUG-IN UNITS 


Model KSS Power Source being used to make antenna pattern measurements on Polarad Antenna 
Range. Can also be used for minor lobes, front to back ratio, SWR and gain measurements. 


The new Polarad Model KSS features an advanced @ Basic unit (HU-4) includes modulator and power supply 
modulator design that provides CW, FM and inter- into which is plugged any one of four R-F tuning units 
nal square wave (10 to 10,000 pps). External pulse © that cover the frequency range 1,050 to 11,000 me. 
capabilities permit rise times to 0.15 usec. The unit Tuning units are equipped with UNI-DIAL control @ that 
has an adjustable attenuator and low incidental automatically tunes klystron cavity with reflector voltages. 


AM and FM at relatively high power. 


PESSSOSSSSSHSHSHSHSHSHSHSHSHSHSHSHHHSHSHHSHSHSHHSHSHHHSHSHSSHSSSHSSSOSHHSHSSSHOSSOHEHOEESSESEE 


MAIL THIS CARD 


No for specifications. ; 
Postage Postage ame Ask your nearest 3 FREE LIFETIME 
Will be Paid Necessary Polarad represen- 4 ON ALL POLARAD 


by 


If Mailed in the 
Addressee 


United States 


tative (in the = INSTRUMENTS 
Yellow Pages) for 
a copy of ‘‘Notes 
on Microwave 

Measurements.” 


BUSINESS REPLY CARD 
First Class Permit No. 18, Long Island City 1, N.Y. 


POLARAD ELECTRONICS CORP 
43-20 34th St., Long Isiand City 1, N.Y. 


POLARAD 43-20 34th Street, Long Island City 1, I 


nd et Representatives in princi 
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MODEL 243 


UNIVERSAL and 
DC MOTOR 
1/200 to 1/8 H. P. 


‘ For Business Machines 
Vending Machines e Money Changers 
Gear Applications 


Broached brush holders hold 
LENGTH: 3-15/16" DIAMETER: 2-17/32” 


close tolerances for brush align- 
. . ES 

0 give increased brush 
ment, to give increased b wae Series—1/12 @ 10,000 RPM 


life! Maral eae Continuous: eee ei y5 @ 5,000 RPM 
bearings with finger-type pres- Series—1/8 @ 10,000 RPM 
sure plates for uniform align- Shunt—1/12 @ 5,000 RPM 
ment and extra-heavy stamped en 
Steel housing assure smooth FULL LOAD _Series—5,000 to 10,000 
performance. Won’t stall even SPEED Shunt—2,000 to 7,000 

with heavy jarring! Di Mimi hia aS 
VOLTAGES = Series—12 to 230V AC/DC 

Shunt—6 to 120V DC 


Intermittent: { 


Write for details and prices! 


Divisions: 
Electric Motor Corp. Cyclohm Motor Corp. Loyd Scruggs Co. Racine Electric Prod. 


HOWARD INDUSTRIES, INC. + 1730 State Street 
Circle 93 on Inquiry Card 


Racine, Wisconsin 


Printed Circuit Tapes 
i 
wag 


Brady's All-New printed circuit tapes and shapes 
assure uniform, accurate layouts — sharp, clean 
outlines. Made of Brady’s new B-225 see-thru red 
tape. Card-mounted for fast application. Match- 
ing connector strips in rolls with .002” tolerance. 
Write for bulletin and FREE samples. 


W. H. B]RIAIDIY] CO. * 750 W. Glendale Ave. * Milwaukee 9, Wis. 
Manufacturers of Quality Pressure-Sensitive Industrial Tape Products + Est. 1914 


110A 
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814 W. 17th St. 
Kansas City 8, Mo. 


Branches: 2547 Farrington 


Dallas 7, Texas 
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NEW DAVIES 
PLATING 
CONSOLE 


Why laboriously assemble your 
own installation for plating 
printed circuits, electronic 
components and precious 
metals—when you can have a 
Davies self-contained console? 


Just set the Davies Console in 
position, make one power, 
water and drain connection— 
and start plating. 

Nothing else to do, because 
Davies did it all—tank con- 
struction, coating, internal 
utilities .. . the works. 


Write today. Tell us your 
R&D or production needs. 
We'll offer design suggestions, 


lavies 


Supply & Manvtactoriag Co. 


4160 Meramec Street * MOhawk 4-9332 
St. Louis 16, Mo. 


1395 W. Quincy 
Englewood, Colo. 
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MINIATURIZED RHEOSTAT 


For use in both military and com- 
mercial applications. 


Streamlined R-12% w. power rheo- 
stat is available in both standard and 
special requirements. Special shafts 
and bushings, custom taper windings 
and variations in other characteristics 
are available as specified in this new 
power rheostat. Tru-Ohm Products, 
38426 W. Diversey Ave., Chicago 47, 
Til. 


OWsrlron 
ELECTRONIC GENERATORS 
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Sj 
wit Outpt TYPICAL SPECIFICATIONS 
ae From (Model 250 Illustrated Above) TRUE RMS VOLTMETER 
eek Fixed Frequency............ 400 C.P.S. Provides a 1% midband accuracy and 
Accuracy... 25% 100 wa max. sensitivity. 
Distortion................... Less than 1% 
Two: Regulation.................. Less than 1% 
i rounet Output Power............. 250VA Ss 
Powers From Variable Frequency........ 350-450 CPS \ 
6VA-1500VA External Freq. Range... 50-4000 CPS NN 
Output Voltage... 0-125V RMS N N 
Mounting; fees Desk Top or \ ~ 
834" x 19” a a 
Rack Panel. N \ 
- Yo 
Nuarean e HIGHER POWER UNITS " 
Powers From TO ORDER o 
9VA-2250VA 


Model 910A True RMS Voltmeter 
also has a 10 cps to 7 MC bandwidth 
for measuring true RMS value of 
virtually all waveforms. For added 
versatility an amplifier output has 
been provided for simultaneous oscil- 
loscope or recorder monitoring. It also 


e FREQUENCY ACCURACIES 
AVAILABLE TO .001% 


OFF THE SHELF DELIVERY ON MANY OF THE MODELS LISTED BELOW: 


Model 1040 (12, 3VA) Model 1040-2 (22, 6VA) Model 1040-3 (30, 9VA) features: high input impedance, high 
aay (, a Model 100A (Tae Model 1040A-3 (32, 24VA) sensitivity, and fast response. Some 
Model 1500 (1, 20VA) Model 1500-2 (22, 40VA) Model 1500-3 (32, 60VA) h icati - 

: 4 measurement applications rec 
Model 150 (12, 160VA) Model 150-2 (2@, 320VA) Model 150-3 (30, 480VA) A Lea include: ele and micro- 
Model 250 (1%, 250VA) Model 250-2 (20, 500VA) Model 250-3.(30, 750VA) eae total h Reo ie and inter= 
Model 750 (1, 750VA) Model 750-2 (22, 1500VA) Model 750-3 (32, 2250VA) fame iar as coro i 


modulation distortion, RMS ripple 
WRITE FOR DESCRIPTIVE BROCHURES AND PRICES voltage, and currents and losses im 


transformers, coils, ferrite cores, 


INDUSTRIAL TEST EQUIPMENT CO. Leos Box 7428, Seattle 9 
55 E. 11th ST. * NEW YORK 3 « GR. 3-4684 bbe 


Circle 286 on Inquiry Card 


174 Circle 96 on Inquiry Card ELECTRONIC INDUSTRIES + November 196 


WHY THINK BIG? 
CENTRALAB 


“TWO-DIMENSIONAL” 
® 


TRIMMER 
RESISTORS 


AS SMALL AS 
V4" x VQ” 


WITH VIRTUALLY NO DEPTH! 


All the adjustment you need—in a fraction of space, 


at a fraction the cost—for military or commercial 
applications. 


These versatile ceramic base units are available 
as single or multiple trimmers. Fixed resistors can 
be included on multiple units—either associated 
with, or independent of the trimmer circuitry, 
through the flexibility of the technique. They 
can be supplied in all standard resistance values. 


rnd 7 7 wer. -F wa —* 2 


GA, MICRO-MINIATURE (SERIES 3) 
E (G) Gi 


ACTUAL SIZE | 
Single trimmer measures only 0.250” square, 0.100” deep, 
rated at .05 watts at 70° C. Multiple trimmers can 


include up to 5 fixed resistors, depending upon value and 
voltage rating. 


TTT 


i 


ACTUAL SIZE 
Single trimmer measures only 0.406” x 0.438” x O7125% 
rated at 0.1 watts at 70° C. Triple trimmers can include 
up to 8 fixed resistors, depending on value and voltage 
rating. 


Rated at 
4% watt at 70° C. Available with leads, solder or wire- 
wrap terminals, in a wide range of mounting styles for 
modern production techniques. One to four variable 
resistor elements and up to 12 fixed resistors on a single 
plate. Knob permits adjustment by finger tip, internal 
or external hex wrench, or screwdriver.. 


Single trimmer measures 51¢,” x 45¢,” x 194”, 


For additional information on these units write for 
CENTRALAB Engineering Bulletin 42-1216. 

Y-6147 
THE ELECTRONICS DIVISION OF GLOBE-UNION INC. 
938L EAST KEEFE AVENUE e MILWAUKEE 1, WISCONSIN 
In Canada: Centralab Canada Ltd., P.O. Box 400, Ajax, Ontario 


ELECTRONIC SWITCHES ¢ VARIABLE RESISTORS © CERAMIC CAPACITORS » PACKAGED ELECTRONIC CIRCUITS « ENGINEERED CERAMICS 


a INDUSTRIES + November 1961 
We. ae 
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THIS 


REPLACES 


THI 


NEREM Booth 1414 


From STC... A Significant Technological Break- 
through ... Miniaturized High Power Silicon Tran- 
sistors That Don’t Require Heat Sinks. 


STC’s 2N2034 with saturation resistance under 0.3 
ohms at 1.0 amps in the TO-5 package improves 
power switching circuit efficiency by 97% as com- 
pared with the 10 ohm 2N424 mounted in a heat sink 
as illustrated above. Specs: Hrp 20 to 60 at 1 amp; 
BVces 80 volts min; Ilc=3 amps. 


SILICON TRANSISTOR CORPORATION 


CARLE PLACE, L.1., NEW YORK, Ploneer 2-4100 
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2N2034 


(actual size) 


(actual size) 


(actual size) 


The 2N2035 in the TO-8 package and the 2N2036 
in the TO-37 package with higher power dissipation 


are also available. 
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FOR IMMEDIATE DELIVERY 
CONTACT THESE STC 
DISTRIBUTORS 


in Alabama: 
MG Electronics & Equipment Co. 
Birmingham—FA 2-0449 

in Arizona: 
Southwest Industrial Electronics 
Phoenix—AL 2-1741 

in California: 
Finn Electronics Corp. 
San Carlos—LY 1-4423 
Hollywood Radio & Electronics, Inc. 
Hollywood—HO 4-8321 
Kierulff Electronics, Inc. 


Los Angeles—RI 8-2444 
San Diego—BR 6-3334 


Shanks & Wright, Inc. 
San Diego—BE 9-0176 

in Connecticut: 
N.E.E.D., Inc. 
Danbury—PI 3-9844 
Sun Radio & Electronics Co., Inc. 
Stamford—wWH 9-7715 

in Florida: 
Gulf Semiconductors, Inc. 
Miami—MO 5-3574 
Hammond Electronics, Inc. 
Orlando—GA 5-0511 

in Indiana: 
Graham Electronics Supply, Inc. 
Indianapolis—ME 4-8486 

in Maryland: 
Valley Electronics, Inc. 
Towson—VA 5-7820 

in Massachusetts: 


Durrell Electronics, Inc. 
Waltham—TW 3-7020 


N.E.E.D., Inc. 
Watertown—WA 6-1130 
in New Jersey: 
Sun Radio & Electronics Co., Inc. 
Princeton—WA 1-2150 
in New York: 
Arrow Electronics, Inc. 
Mineola, L.l.—PI 6-8686 


Progress Electronics 
New York—CA 6-5611 


Stack Industrial Electronics, Inc. 
Binghamton—RA 3-6326 


Standard Electronics, Inc. 
Buffalo—TT 3-5000 


Sun Radio & Electronics Co., Inc. 
New York—OR 5-8600 
in Pennsylvania: 


Herbach & Rademan, Inc. 
Philadelphia—LO 7-4309 


Philadelphia Electronics, Inc. 
Philadelphia—LO 8-7444. 

in Tennessee: 
Electra Distributing Co. 
Nashville—AL 5-8444 

in Texas: 


All State Electronics, Inc. 
Dallas—RI 1-1295 


Lenert Company 
Houston—CA 4-2663 


ELECTRONIC INDUSTRIES - 


MATCHED DIODE PACKAGE 


For use as ring modulator, demodula- 
tor or discriminator in SSB equip. 


The 4 gold-bonded, hermetically- 
sealed-in-glass germanium diodes are 
matched in pairs and then pairs are 
matched to pairs to obtain a carefully 
balanced assembly. Matching is main- 
tained over a wide range of voltages 
and freqs. Diodes are selected so as 
not to load down input circuits. Temp. 
range is —65°C to +90°C. The quad 
is packaged in a subminiature metal 
case approx. 0.825 x 0.700 x 0.730 in. 
with a 7 pin in-line single-ended plug 
termination. Ohmite Mfg. Co., 3640 
Howard St., Skokie, Ill. 
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WOVEN COPPER SHIELD 


Shielding technique uses basket woven 
flat strip copper. 


The technique is expected to find 
wide usage where flexible cables with 
max. efficiency shields are required 
to be lightweight and have a min. 
O.D. Used in a series of coax. cables 
for community TV systems, the new 
materials and exclusive techniques 
have resulted in improved attenuation, 
radiation characteristics and imped- 
ance uniformity. They also reduced 
weight by 20 to 40% Times Wire & 
Cable, Div. of The International Silver 
Co., Wallingford, Conn. 
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in this neat 
package... 


a complete 
de laboratory 


The Keithley 610A Electrometer has 


64 de ranges... all you need to investi- 
gate in-circuit measurements with no 


| loading, semi-conductor parameters, 


capacitor characteristics, photo-electric 
devices, piezo-electrics, properties of 
insulators and outputs of ion chambers. 
The 610A is line-operated and comes 
in bench or rack models. Brief specifi- 
cations: 


© 9 voltage ranges from 0.01 to 100 
volts fs with 2% accuracy on all ranges. 

© input impedance selectable in decade 
steps from 1 ohm to 10" ohms. 

e 28 current ranges from 3 amperes to 
10-3 ampere fs. 

® 27 resistance ranges from 10 ohms to 
10% ohms fs with provision for guard- 
ing. 

® constant current source from 1 milli- 
ampere to 10-'? ampere in decade 
steps. 

® gains to 1000 asa preamplifier, dc to 
500 cps bandwidth, 10-v and l-ma 
outputs. 

® price $565.00. 


other ELECTROMETERS available: 


Model 620 31 ranges, battery-operated $280.00 
Model 621 37 ranges, line-operated $390.00 
Model 600A 54 ranges, battery-operated $395.00 
Model 603 50 kc bandwidth amplifier $750.00 


TK. Send for /atest cata/og 


BW SED ad O10 00d aoe Bd Wa A Se 
INSTRUMENTS 


12415 Euclid Avenue « Cleveland 6, Ohio 
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Taylor glass-base laminates 
pop right out as design 


materials in many applications 


There are good reasons for investi- 
gating Taylor glass-base laminated 
plastics as high-strength-to-weight 
materials in your design. They offer 
light weight, corrosion resistance, 
electrical and thermal 
and ease of fabrication. 

For example, glass-fabric-base 
laminates have the highest mechan- 
ical strength of all laminated plastic 
materials. They have been success- 
fully used in the fabrication of criti- 
cal parts, including aircraft parts and 
bases for printed circuits. They are 
most valuable where extremely low 
moisture absorption, increased heat 
resistance and superior electrical 
properties are required. 

Taylor Fibre produces a number 


insulation, 
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of different glass-base° grades in 
sheet, rod and tubular form, and 
copper-clad. Those with phenolic 
resin are recommended for mechan- 
ical and electrical applications re- 
quiring heat resistance. Those with 
melamine are characterized by their 
excellent resistance to arcing and 
tracking in electrical applications. 
They also have good resistance to 
flame, heat and moderate concentra- 
tions of alkalis and most solvents. 
Those with silicone exhibit very high 
heat resistance, combined with good 
mechanical and electrical properties. 
They also have highest arc resist- 
ance. Those with epoxy offer ex- 
tremely high mechanical strength, 
excellent chemical resistance, low 
moisture absorption, and high 
strength retention at elevated tem- 
peratures. 

Technical data about these and 
other Taylor laminated plastics are 
available. Ask for your copy of the 
Taylor Laminated Plastics Selection 
Guide. Taylor Fibre Co., Norris- 
town 53, Pa. 


LAMINATED PLASTICS 


VULCANIZED FIBRE 


ELECTRONIC INDUSTRIES - 


BROADBAND FEED 


Model 761 features a freq range of 
600 to 6,000 Mc. 


Other specs. include: Polarization— 
vertical or horizontal, remotely selec- 
table; vswr less than 3:1 relative to 
50; Impedance, 50w; Input connector 
—Type N; and Patterns—provides 
—10 db edge illumination on a para- 
bolic reflector with f/d of 0.4. Granger 
Associates, 974 Commercial St., Palo 
Alto, Calif. 
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DC SERVO MOTOR 


Permanent magnet unit has planetary 
gear reducer and de rate tachometer. 


The unit can be used in a tran- 
sistorized servo system and is capable 
of producing torques in excess of 100 
in. lbs. through a speed range of at 
least 1 RPM to 15 RPM. Feedback is 8 
vde/1000 RPM. The gear reducer has 
all bearings of the anti-friction type. 
The rate tachometer provides feed- 
back information to permit control 
wide speed ranges. Globe Industries, 
Inc., 1784 Stanley Ave., Dayton 4, 
Ohio. 
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Men of vision thrive here. And it takes men of vision to 
cope with today’s electronics and space problems. Space 
in more ways than just up. Space problems of a different 
nature plague the manufacturer who must expand, but 
hasn’t the land to expand on. 

Here in Florida we have the space, the climate, the 
work force. Florida has more to offer electronics firms 
than any other area on earth. Men think better where 
life is pleasant, where off hours can be devoted to just 
plain /iving—and to just plain thinking. 

Yes, Florida is a Solid State in Electronics. Already 
the sun, Mother of Life, shines on over sixty thriving 
electronics firms in our busy state. 

Cape Canaveral is here, too, with its massive, awesome 
missiles blasting off to make space history. Electronics 
makes possible every thrust into the universe. Every hope 
of getting to the moon depends upon electronics—and y 
the first American to the moon will definitely soar to fp 
history from Florida. 


Engineers and their families dream of living here f 
in Florida. Give them this dream by moving your plant of 
here. Nurture the brains that will give your business a ye 
greater and greater stature in this, the Electronics Age. CT kg 

For complete details of the many advantages Florida 
offers the Electronics Industry, write us. Let us tell 
you why some of the greatest names in electronics have 
impressive plants here in Florida. 


FLORIDA’S ASSURANCE POLICY 


“You have my personal assurance of a sunny busi- 
ness climate here in Florida. You have positive 
assurance of every aid and assistance possible 
from our Florida Development Commission and 
from the overwhelming majority of our business- 
men, industrialists, and financiers. We have every- 
thing to make your large or small enterprise 
healthy and successful. Write, wire or phone 
us today. The only thing better than a FLORIDA 
vacation is having your plant here.” 


Investigate DEBT-FREE 


Florida 


..A 10 BILLION DOLLAR 
MARKET 


Governor, State of Florida 


Mr. Wendell Jarrard, Chairman INI eer reraoeortade soa cctecsccucconccecdcesetesssneccecsbewnsecthe atwacesnehea : 
Florida Development Commission PererTTTTTiTiiiiritiiititi I 

Box 4121B emer edar ge eee eh ee 
Tallahassee, Florida Firm Name .....c.ccccscccssccssscegesctesscscrseseceessceronenenssesenee | 
GO TOSS ences ease, hak tccatneat dats evosro nea sodh saan tenia ot enapeTeae ] 

Please send me the facts about Flor- 

1 ida’s labor, climate, schools, natural (OTs inst rcccecott ree Zone cy, State jctececreactavee l 
resources, taxes, etc. | 

Ask about free film AE KH 
“Profile of Progress.” FLORIDA FOR CONVENTIONS — Write for free information on Florida's wonderful facilities for your group meeting, 
179 
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BRANCH WAREHOUSES 


/ 


{TAPER PIN TERMINAL BOARDS 


EASY TO 
MOUNT AND STACK 


Barriers across both faces increase 
creepage path; elongated holes 
facilitate mounting; nesting pro- 
jection and recess aid stacking. 
Brass receptacles provide low con- 
tact resistance. 14 lbs. min. pull out 
with standard solderless taper pins. 
Molding compound is MAI-60 (Glass 
Alkyd) of MIL-M-I4E or GDI-30. 


New single row Taper Pin Ter- 
minal Board in 10, 20 or 30 feed- 
thru type taper receptacles. Avail- 
able in single feed-thru or various 
combinations of internally con- 
nected taper receptacles. Ideal 
for computer and data processing 
programming. 


TPB-20-S 


Gen-Pro boards have passed Navy 
2,000 ft. Ib. high shock requirements 
as specified by MIL-S-901B. 


WRITE NOW FOR FURTHER DETAILS 


GENERAL PRODUCTS CORPORATION 
Over 25 Years of Quality Molding 


UNION SPRINGS, NEW YORK 


TWX No. 169 
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FREE - 1962 


NEWARK CATALOG No. 72 
INDUSTRIAL ELECTRONICS 


FOR INDUSTRY, DEFENSE, 


BROADCAST 


@ In stock... ready to go... 
more than 500 manufacturers. 


over 70,000 items from 


500 


* Semiconductor Headquarters for Industry at Quantity paces! 


Prices Competitive with Manufacturers. 


* COMPETITIVE FACTORY PRICES 
* COMPLETE ON-HAND STOCK 
* IMMEDIATE DELIVERY 


ELECTRONICS CORPORATION 


Write Dept. El-11 


Mail Order Division, Main Office and Warehouse 
223 West Madison Street e Chicago 6, Illinois —N 


INGLEWOOD, CALIF. DETROIT, MICH. e GRAND RAPID 


AND SALES 
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S, MICH. 


GLASS-BONDED MICA 


Metal clad Mykroy®” is arc-proof and 
radiation resistant. 


gues 


th 
TN 


Chief among its properties is in- 
finite dimensional stability, for use in 
memory systems, switching devices, 
printed circuits, and micromodular 
packages. Mykroy glass-bonded mica 
will not bend, warp, or change its 
size or shape under extremes of temp. 
and humidity. Available in sheets and 
rods, and as custom-made insulators 
with finished circuitry. Also available 
is a designer’s sample kit containing 
metal-clad Mykroy, etchants, resists, 
and instructions. Molecular Dielectric, 


) ince GlittonseNawds 
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TIME DOMAIN EQUALIZER 


Corrects waveform defects in TV, 
radar pulse or wideband signals. 


A TV signal may be either color 
or monochrome, composite or non- 
composite. The repetition rate of the 
other waveforms also does not matter. 
The defects may be in any region of 
the video or wideband spectrum. A 
very important function of this equip- 
ment is its ability to easily correct 
high freq. distortions such as over- 
shoots, ringing, smears, ete. In addi- 
tion to the high freq. correction fa- 
cilities, circuits are provided for 
mid-freq. (100-500 kc) as well as 
low freq. (60 cPs) corrections. Tele- 
chrome Mfg. Corp., 28 Ranick Dr., 
Amityville, N. Y. 


Circle 297 on Inquiry Card 


ELECTRONIC INDUSTRIES +* November 1961 


LOOK WHAT ONE 

MOTOROLA 2N1142 
GERMANIUM EPITAXIAL MESA 
DOES IN THIS CIRCUIT! 


PROVIDES 250 mW @ 160 mc WITH 
10 db POWER GAIN AND 45% EFFICIENCY 


160 MC POWER AMPLIFIER 


33 pf 


The latest devices to join Motorola’s epitaxial mesa 
family are four new PNP germanium transistors, the 
2N1141-2-3 and the 2N1195. These new Motorola com- 
munication amplifiers provide very high power gain and 
low R-F noise in the VHF-UHF frequency ranges. They 
not only make ideal drivers for 160 mc power mesas 
(Motorola 2N1692) in transmitter output stages, but 
they also solve critical design problems in frequency 
multipliers, R-F and I-F amplifiers, mixers, and 
oscillators. 


In addition to higher power gain and lower R-F noise, 
the new epitaxial units also offer typically: 
Veejsaty = -185 V @ I, = 50 mA; 
100 mc hy, — 18 db. 


MOTOROLA 


Semiconductor Products Inc. 


A SUBSIDIARY OF MOTOROLA, INC. 
5005 EAST McDOWELL ROAD ¢ PHOENIX 8, ARIZONA 
MOTOROLA DISTRICT OFFICES: 
Belmont, Mass. / Burlingame, Calif. / Chicago / Clifton, N. J. / Dallas 


Dayton / Detroit / Glenside, Pa. / Hollywood / Minneapolis / Orlando, 
Fla. / Phoenix / Silver Spring, Md. / Syracuse / Toronto, Canada. 
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PERFORMANCE: = 
Power Output - 250 mW 
Power Input - 25 mW 

Ic - 40 mA 

Vec-14V 

Power Gain - 10 db 
Efficiency - 45% 


LOW NOISE 200 MC AMPLIFIER 


5 db noise figure at 15 db power gain 


And, this new Motorola 2N1141 series offers performance 
breakthroughs in the communication field for low-noise R-F 
circuits and broad-band high-frequency amplifiers. In front- 
end applications the low noise of this series provides new 
extended receiver range. A typical low noise, broad-band 
amplifier circuit is shown below. 


LOW NOISE BROAD-BAND AMPLIFIER 
3-l2pf 


PERFORMANCE: 

Bandwidth = 10 mc 
Frequency = 200 mc 

Ves = 6V 

le=4mA 

Power Gain — 15 db 

Noise Figure = 5 db 

Note all coils 3/16” ID air core 


+ le -Vcc 


For more complete specifications, contact your Motorola dis- 
trict office, or write: Motorola Semiconductor Products, Inc., 
Technical Information Department, 5005 East McDowell 
Road, Phoenix 8, Arizona 
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PRECISION 
CUSTOM-MADE 
RF 
TOGGLE SWITCHES 


naw Mega-Switches 


D.P.D.T. 


e Low Capacities 


¢ Solid Silver Contacts 


¢ DC TO 500 MC And UP 


© Molded Teflon Body 


e Low Inductance e Low Resistance 


watts) makes them excellent for use in 
the d-c and low-frequency ranges. 


Precision manufactured with teflon body 
and solid silver contacts, Kay Mega- 
Switches provide highly stable operation 
over wide ranges of temperature and 
humidity. 


Low shunt capacitance and low series 
inductance also enable the Mega- 
Switches to be used for short pulse 
Their unique physical and electrical char- switching with high attenuation. 
acteristics—small size, low internal re- 
sistance, inductance and capacitance— 
permit them to be used freely in critical 
RF switching application, while high cur- 
rent-carrying capacity (in excess of 1,000 


The wear resistant solid silver contacts 
provide positive electrical connection 
after more than 100,000 switching op- 
erations. 


Box of 12 $49.50 postpaid in U.S. 


For literature write Dept. El-I1 


KAY ELECTRIC COMPANY 


14 MAPLE AVENUE e¢ PINE BROOK, NEW JERSEY ¢ CApital 6-4000 


Circle 106 on Inquiry Card 


Chics) GIO MELT. 


RESISTANCE SOLDERING 


... for Perfect 
lead-to-pin joints 

on All sizes of A/N 
and similar connections 


| GLO-MELT 


... for Fast-Efficient 
Accurate-Permanent 
connections. 


209-B 

POWER UNITS e HANDPIECES e ACCESSORIES 
for all jobs from Micro-Miniature to Heavy-Current connectors 
WRITE FOR DESCRIPTIVE LITERATURE, PRICES AND NEAREST DISTRIBUTOR 


Ghesco) HOMUT OIVISION 
AMERICAN ELECTRICAL HEATER COMPANY 


s A é 
fimerican Bea 
a ao 


DETROIT 2, MICHIGAN 
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SAMPLING OSCILLOSCOPE 


Gives calibrated, high resolution mea- 
surement of nsec. pulse phenomena. 


Model 185B features conventional 
controls, direct reading and bright- 
trace observation, and a standard 5 
in. mono-accelerator cRT. When equip- 
ped with a Model 187B plug-in dual 
trace amplifier, the oscilloscope has 
a pass band from de to 1000 mc, can 
be synchronized up to 1000 mc, and 
permits full screen presentation of 
signals from 0.3 nsec. to 100 nsec. 
Hewlett Packard Co., 1501 Page Mill 
Rd., Palo Alto, Calif. 
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VARACTOR DIODES 


For operation as harmonic generators 
up to 10 GC. 


Types L-4110, L-4111, and L-4112, 
have the following characteristics: 
Max. power dissipation—0.5w., 0.3w., 
0.lw.; Breakdown voltage (at 
—200ua) —80 v., 40 v., 20 v.; Junc- 
tion capacitance (at 100 kc and var- 
actor biased at % V.,)—1.0—2.0 pf, 
0.35—0.7 pf, 0.17—0.35 pf; Series re- 
sistance (typical; measured at 2 cc 
and varactor biased at 4% V;,)—5w, 6w, 
Tw; Cutoff freq. (caleulated at 1.3 
Vv)—25 Gc, 60 Gc, 100 Gc; Lead in- 
ductance (typical; measured at 2 Gc) 
—0.4 nh; Cartridge capacitance 
(typical measured at 100 kc)—0.2 pf. 
Philco Corp., Lansdale Div., Lansdale, 
Pa. 
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TANTALUM CAPACITORS 


Polar series from 0.3 to 4 nf; non- 


polar series from 0.15 to 2.0 nf. 


GRID BOARDS 


Two new configurations in Fotoceram 


printed circuit grid boards. 


ULTRASONIC CLEANER 


Combines self tuning, high reliability, 
and ruggedness with low cost. 


The new solid tantalum lines have 
10 Type STA in the polar series and 
10 Type STAN in the non-polar ser- 
ies. All ratings are for 6 to 35 wvdc 
max. at amb. of —55°C to +125°C, 
with linear voltage de-rating above 


85°C values to 67% at ++125°C. 
Standard production tolerances are 
+20% of nominal capacitance at 25°C 
and 120 cps. They are housed in in- 
sulated, hermetically sealed cases. 
Rectifier - Capacitor Div., Fansteel 
Metallurgical Corp., N. Chicago, IIl. 
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One has new corner mounting holes; 
the other has the mounting holes plus 
a plug section useful for computer 
design work. The grid boards con- 
sists of copper-clad Fotoceram glass- 
ceramic with a grid of 0.052 in. 
through-plated holes set 0.1 in. on 
center. The new boards, equipped 
with silicone rubber mounting grom- 
mets, are available in 4 x 6 and 6 x 
8 in. sizes. Corning Glass Works, 
Bradford, Pa. 
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Model MS90 requires no operator 
attention. The generator has a power 
capability of 90 (av) w., 360 w. peak. 
It contains a single tube in a half- 
wave self rectifying circuit. Generator 
works on a scanning principle for 
more efficient over-all cleaning. Input 
117 vac, 60 cps. Dimensions: 11 x 10 
x 6% in. Transducer MST 901 has 
full inside tank dimensions of 74% x 
914 x 4 in. deep. Sonic Systems, Inc., 
1250 Shames Dr., Westbury, N. Y. 


Circle 289 on Inquiry Card 


The newly designed IEE Cue Indicator Switch = 
; has the capacity to display twelve different - 
messages on its viewing screen, which is 
also the “push-button” of the switch. Mes- 
Sages are displayed by the use of a rear- 


projection display system. 


control applications. 


ELECTRONIC INDUSTRIES - 


New Revolutionary Concept In Pushbu 


CUE 
INDICATOR 


SWITCH 


OFFERS 12 INTERCHANGEABLE MESSAGES 


Ability to reduce overall panel space by 
1200% may be achieved by combining 
twelve different messages into one Cue [n- 
dicator Switch, resulting in ten Cue Indicator 
Switches doing the job of 120 conventional 
switches. Switches with readout communica- 
tion capabilities employing words, color, 
‘numbers, and symbols herald a new era in 


Write today for prices and complete detaited 
Representatives in principal cities. 


. InpustRiAL ELectroni 
5528 Vineland Avenue + North 
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Inquiry Card 


Products—Manufacturers 


(Continued from page 120) 


Kearfott Div General Precision Ine 4 
LEL Ine 4-6-7 
Litton Industries Electron Tube Div 6 
McMillan Industrial C orp 2-3-5-6-7 
Mayson Instruments Div 7 
Megadyne Electronics Ine 2-7 
Melabs 3-4-6-7 
Menlo Park Engg 6 
Micro State Electronics C orp 4-7 
Microwave Assoe Ine t 
Microwave Cavity Laboratories 5 
Microwave Tube Division 1-6 
Norden Division 5 
Phileco Corp 4 
PRD Electronics Ine 1 
Quantatron Inc 3-4-5 
Radio Engineering Laboratories 
Ine 2-4-6-7 
Raytheon Co 2-4-5-6-7 
RCA Electron Tube Division 4 
RCA Defense Electronic Products 2-3- 
4-5-6-7 
Remanco Ine 5-7 
Resdel E ngg Corp 7 
Sage Labs Ine + 
Scientific Atlanta Ine 1 
S-F-D Laboratories 4-5-7 
Sierra E lectronic Corp 2 
Sperry Microwave Electronics Co, 4 
Sylvania Electric Products Inc 6 
Telechrome Mfg Corp 7 
Telecomputing Corp 6 
Texas Instruments Incorporated 4-7 
TRAK Microwave Corp 7 
TRG Ine 7 
Varian Associated 7 
Vought Electronies 7 
Watkins-Johnson Co. 7 


Wave Particle 6 
Weinchel Engineering Co Ine 1 


ANTENNAS & ACCESS. 


Antennas, helical ] 
Antennas, bedsprings 2 
Antennas, mounts 3 
Antennas, parabolic + 
Antennas, radar Puce 5 
Antennas, electronic scanning 6 
Antennas, scatter prop. 7 
Antennas, slotted 8 
Antenna supports ; 9 
Horns, microwave 10 
Joints, rotating 1] 
Radomes ; i 12 
Receivers, field intensity 13 
Repeaters, passive . 14 
Towers eee : 15 


\dams-Russell Co. 
Advanced Structures 
Ainslie Corp. 
Airtec, Inc. 
Airtron A div o 


f Litton Ind 


= i 

Airtronics Ine 1-3-5-6-S8-9 
lford Mf — 

Alpar Manufacturing Corp 4-7-9-14-15 

American Riceteamie Labs 1-10 

American Machine & Foundry Co 1-2-3- 


American 
Andrew An 
Andrew 


sat icine ave & TV 
nna Corp Ltd 
S alife ornia Corp 


Andrew Corp 


itenna Specialists Co 


Systems Inc 1-2-3-4-5-6-7-8- 
9-10-11-14-15 
Applied Technology Inc 10 
ARRA (Antenna & Radome Research 
Assoc. ) 9-11-12 
\ssociated Electrical Industries 5-10-11 
Automation Dynamics Corp 1-3-4-5-8 
Autonetics Div North American 
Aviation Ine 4-5-6-10 
Belz Industries A Div of El-tronies 
Inc 10 
The Bendix Corp Bendix-Pacifie Div 1-4- 
5-8-10-11 
Birdair Structures Ine 4-12-15 
Blaw-Knox E quip Div 3-4-5-7-15 
Bogart Mfg Corp 1-5-8-10-11 
Breeze Corps Ine 11 
Brooks & Perkins Ine 4-5-9-15 
unley Co Ine 4-5-8-10-11 
Canadian Marconi Co 5-8-10-11-12 
Canoga Electronics Corp 1-2-3-4-5-6-7- 
8-9-10-11 
Cascade Research Div of Lewis 
Kaufman Elect Corp 5-10 
Chu Associates 1-2-3-4-5-6-8-9-10-11-12 
aoe Corp 1-4-7 
>WS Waveguide Corp 5-10-11 
De Mornay-Bonardi Corp 10-11 


5-6-9-10-11-12 
3-5-6-9-10-11-1 


Ditmore- Freimuth Corp 3- 2 
8-9-10-11 


Dittmore-Freimuth Corp 


Dorne & Margolin Inc 1- 3-4-5-6- 


ELECTRONIC INDUSTRIES - 


COMMUNITY DRIVE, GREAT NECK, N. Y. 


DEUTSCH 


CONNECTORS 


COAST-TO-COAST 


DM Series—push-pull, 
meets Mil-C-26482 
DS Series—push-pull, 
insertable, removable, : 
crimp contacts 

DTK Series—bayonet lock, 

meets or exceeds applicable 
requirements of Mil-C-0026482A 
DRS Series—rectangular rack 
and panel, advanced 

application performance 

DC Series—push-pull, 
environmental, crimp-type 

RF connector 

DM and DH Hermetics— 

glass to metal seals, 

leak proof glass to metal seals 


¥ 


electronics inc. 


DEUTSCH CONNECTOR DIVISION 
* HUnter 7-0500 
TWX: GREAT NECK, NY 639 


DALLAS 

ARCO ELECTRONICS, INC. 
1339 Crampton St. 

Dallas 7, Texas 

Riverside 8-0648 

TWX: DL 526 


LOS ANGELES 

ARCO CAPACITORS, “NC. 
1548 So. Robertson Bivd. 
Los Angeles 35, Calif. 
Crestview 1-1151 

TWX: BV 7012 


Circle 110 on Inquiry Card 
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There’s muscle in'that Deutsch snap-ix 
contact...enough to withstand 25 pounds 
pull. Hach pin. and socket in the DS 
miniature electrical connector is locked 
in place by a patented spring | mechanism 
that can only be released | 4 “specially 

designed tools. Add to’ thi$ a crimp | 
that is strong as aah , s Ose itself, and | 


fis fae 


ee 


direction of plug travel:. tc push to 
connect and pull to disconnect. With 


environmental performance that meets or 
exceeds MIL-C-26482, plus a wide range of 
shell sizes and contact arrangements, 
this connector will satisfy your 
toughest design requirements with ease.* 


IDJRMOWIC)s! 


Hie . Electronic Components Division » Municipal Airport + Banning, California 
ADVANCED s PECIFICATION MINIATURE ELECTRICAL CONNECTORS 


soepntnennaqnengnatnemeannsenanncencensensitnsnneninanraieterascensnns stn’ 


*For complete information contact your Deutschman or write for Data File A-ll. 


ELECTRONIC INDUSTRIES + November 1961 Circle 111 on Inquiry Card 185 


| 
| 
| 


Scehiet iano gestae 


186 


WHEN QUALITY 
IS A MUST 


TELEPHONE-TYPE 
COMPONENTS 


f 


Sa : 
— | 
33 - 


RELAYS: Wide range, for electro- 
mechanical switching. Send for 
Bulletin T-5000R2. 


KEYS: Cam-type and push-button. 
Send for Bulletin T-5002R. 


STEPPING SWITCHES. Fast and de- 
pendable. Bulletin T-5001R. 


JACKS & PLUGS: For many electri- 
cal and electronic uses. Send for 
Bulletin T-5003. 


TELEPHONE HANDSETS: Standard 
or with switch assemblies. Send 
for Bulletin T-5017-R, 


contact the nearest Sales Branch 
office: Atlanta—750 Ponce de Leon 
Place N.E.; Chicago—564 W. Adams 
Street; Kansas City (Mo.)—2017 


Grand Avenue; Rochester—1040 
University Avenue; San Francisco— 
1805 Rollins Road. 


GENERAL DYNAMICS 
TELECOMMUNICATION 


Circle 112 on Inquiry Card 


Stromberg-Carlson’ | 


f 


i 


i 


| 
| 


i 


| 
| 


4 


i 
i 
i 
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Dresser Ideco Co 3-9-15 
Dynatronics Inc 4-6 
Electronic Specialty Co, 1-4-5-6-7-8-10-15 
Emerson Cuming Ine 5-12 
Frequency Engineering Laboratories 
1-4-5-6-8-10 


FXR Diy Amphenol-Borg Electronics 
Corp 10 
Gabriel Electronics 3-4-10-11-12-14 

General Dynamics/Electronics Mil 


Prods Diy 4-5-8-11 
John Gombos Co., Ine 8-10 
Gorham Electronics 10-11 
GPL Div General Precision Ine 5-8 
Granger Assoc 4-6 
Gulton Industries Ine 2 
Hallmore Electronics Div 13-14 
Hallicrafters Co 1-4-8-10-12-13 
Hazeltine Corp 5-11 
Hughes Aircraft Co 4-5-8 
I-T-E Circuit Breaker Co 1-2-3-4-5-6- 

8-9-10-11-12 

ITT Federal Labs 1-4-8-10 
ITT Federal Laboratories 1-5 
Kearfott Div General Precision Ine 4-5- 
6-8-10-11 

Lieco Ine 9-8-10-11 
Litton Systems Ine 1-2-3-4-5-6-7-8-9- 
10-11-15 

Loral Electronics Corp 4-5-6-10-13-14 
MeMillan Industrial Corp 4-5-8-10-12-13 
March Dynamics Ine 3-11 
Mark Products Company 1-3-4-5-9-10-12 
Megadyne Electronics Inc 13 
Melabs 6-10-14-15 
Meridian Metalcraft Ine 4-5-8-10-11 
Microflect Co 3-9-14-15 
Microtech Ine 10-11 
Microwave Assoc Ine 10-11 
Microwave Cavity Laboratories 5-10 
Microwave Development Labs Inc 11 
The Narda Microwave Corp 10 
Norden Div United Aircraft Corp 4-5-10-11 
Polarad Electronics Corp 4-6-8-10-13 
Premier Microwave Corp 5-10-11 
Prodelin Ine 1-2-3-4-5-6-7-8-9-10-11- 
12-14-15 

Radar Design Corp 10 
Radar Measurements Corp 10 
RCA Defense Electronic Products 1-2-3- 


4-5-6-8-9-12-13-14-15 

Reeves Instrument Corp 3-5 
R F Products Div Amphenol-Borg 

Electronics Corp 
Sage Labs Inc 10- 
Sanders Assoc Inc - 
Scientific Atlanta Inc 
Sivers Lab 


Compact, low-power-con- 
sumption, precision ovens for 
crystals, components, circuitry, 
Write for Data Sheets $1 and 
S125. James Knights Com- 
pany, Sandwich, Illinois. 


PRODUCTS 


Nl sean Waa ADO MEL EEO DIM PEI SE 


Circle 170 on Inquiry Card 
ELECTRONIC INDUSTRIES - 


Sperry Microwave Electronics Co 


Div Sperry-Rand Corp 4-5 
Stainless Inc 2-3-4-5-6-7-8-9-14 
Stoddart Aircraft Radio Co Inc 4-10-13 
Tamar Electronics Ine 1-5-7-8 
Technical Appliance Corp 1-5-4-6-8-9 
Technicraft Diy Electronic Specialty 

ois) 4-5-10-11 
Telerad Diy of Lionel Corp 4-5-6-10-11-12 
C W Torngran Co Ine 4 
Tower Communications Co 15 
Transco Products Ine 1-8-9 
TRG Ine 4-8-8 ABORT ae 

-Lo 
Triex Tower Corp 15 
Turbo Machine Co mae 
Vought Electronics 1-3-4-5-6-7-8 
Waveguide Inc 10-11 
Waveline Inc 8-10 
Weinschel Engineering Co Inc : 13 
Westinghouse Electric Corp (Air 
Arm Div) 5 
COMPONENTS 
Absorbers, microwave ...........,..... 1 
Accelerators; \linear) 90). 2 
Adapters,“coax 402, aan 3 
Attenuators’ \\..); .:.2 eee ee 4 
Cavities: ss s20uA iP oa ae ee 5 
Circulators; ferrifeusso. ae ee 6 
Crystal ‘mounts’. 9... 34 50 ee 7 
Delay lines) “04.5 aA eee 8 
Discriminators’, s..2 50.) oe ee 9 
Duplexers ° 3.523 5. cy, , ee 10 
Filters: ovata ee ee 11 
Filter; ;waveguide As.) eee 12 
Hybrid junctions 13 
isolators )..25 | ic eee 14 
Masefs  .../. ::ikenato en 15 
Mixers *s.3:-0. sind. eee ee 16 
Modulators, ferrite: =. ee 17 
Modulators, phase. .... 2) eee 18 
Modulators, magnetic ................. 19 
Modulators, pulse (24-62 20 
Multiplexers << 4.0.23, see 21 
Multipliers’:..2%0, 4.) see 22 
Phasers: «,: 2. haa ee 23 
Probes <3. 53.5 as cre ree ee 24 
Power supplies, MW ................. 75 


KNIGHTS 
CRYSTAL AND 
COMPONENT 

OVENS 


November 1961 


»9ERRY SEMICONDUCTOR 
DIVISION 


OF 
ERRY RAND CORPORATION 
NORWALK, CONNECTICUT 


sok 


Desk-eye view of a computer.logic circuit utilizing Sperry 2N706 Silicon Mesa Transistors. 


Here’s where you put your experience on the line. 


Will the vendor you select’ confirm the.confidence of your 
decision .. . or will the transistors he delivers return to 
haunt him — and you? 


63 QC checks before and during mechanized manufacture. 
Our way of trying to make your confidence our only return! 


Circle 113 on Inquiry Card 


[SEMICONDUCTOR is OUR MIDDLE NAME}. . . SEMICONDUCTOR INTEGRATED NETWORKS 


(SEMI-NETS*), TUNNEL DIODES, MESA AND ALLOY SILICON TRANSISTORS AND DIODES. 
SALES OFFICES: CHICAGO, ILLINOIS; EL SEGUNDO, CALIFORNIA; WESTWOOD, NEW JERSEY; TEWKS- 
BURY, MASSACHUSETTS; STAMFORD, CONNECTICUT; TOWSON, MARYLAND; MASSAPEQUA PARK, NEW YORK. 
*Trade Mark, Sperry Rand Corporation 


SEMICONDUCTOR OPPORTUNITIES 
AVAILABLE TO QUALIFIED ENGINEERS 


SUBMINIATURE 
AUDIO 
TRANSFORMERS 
& REACTORS 


Transistor 
& Tube Types _ 

to : 
MIL-T-27A 


\ SF - PIONEER: 
\"MINIA TURIZAT. 


through com- 
ponents are manufactured and 
guaranteed to MIL-T-27A by full 
environmental testing. These 
units, developed for miniaturiza- 
tion, have been field proven for 
ruggedness and reliability. They 
are in hermetically sealed steel 


cases with mounting stud and 
hooked pin terminals. Character- 
istic ranges in this series are: 
Power level, 10 mw to 100 mw; 
Frequency, 150 to 10,000 cycles; 
Impedance, 50 to 90K ohms. 


UNITED 
TRANSFORMER 
CORPORATION 


150 Varick Street, New York 13, N.Y. 


PACIFIC MFG. DIVISION 
4008 W. Jefferson Blvd., Los Angeles 16, Calif 


EXPORT DIVISION: 
13 East 40th Street, New York 16, N. Y. 


Circle 114 on Inquiry Card 
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(Continued from page 186) 


Power supplies, radar ................. 26 
R-Feheads ) ace tethakar sr oat ee 27 
Shutter’ Wace cae ee een 28 
Slidiig-dloads( ti sy etn hee ee 29 
Switchescrystaliee.. pe 0) ya eateen 30 
herminations Meese eet ee ee nel 31 
TUNGIS Boe | ete aoe es he 32 
Tuners,eklystronicaey ace). tee ee 33 
Lasers 98 0h, a ae ee 34 


ACF Electronics Ine 5-7-10-11-12-16- 
20-22-27-32 


Adams-Russell Co 5-8-10-11-13-17-21 


Ad-Yu Electronics Lab Inc 4-8-11 
Airtee Ine 1-3-4-5-6-7-10-13-14-16-24- 

I ; 27-28-29 
Airtron div of Litton Ind 4-5-6-10-11- 


12-14-16-17-18-21-23-28-29-31 
Airtronics Ine 5-8-11-25-26 
Alford Mfg Co 3-4-10-11-13-21-24-29-31 
Alfred Electronics 25 
American Electronic Labs 4-7-11-12-16-30 
American Machine & Foundry Co 10-11- 
12-13-21-23-27-29-32 
Amperex Electronic Corp 5- 
Amp Ine 
Andrew Antenna Corp Ltd 
Andrew California Corp 
Antenna Systems Ine 


5-14 
8-11-20-25-26 
3 


8 
3-4-5-10-11-12-13- 
23-24-29-31-32 

Antlab Ine 5 


16 

A R F Products Ine 10-11-21-27 
ARRA (Antenna & Radome Research 

Assoc) 3-4-13-29-31-32 

Associated Electrical Industries 1-2-3-4- 

5-6-7-10-11-12-13-14-16- 

17-18-19-23-24-25-26-27-31 


Atlas Engg Co Ine 11-26 
Autonetiecs Div 15 
Aviel Electronics Ine 3-4-8-12-29-31 
Belz Industries 3-4-7-10-16-27 
The Bendix Corp 4-5-10-11-12-14-20-30 
The Bendix Corp 4-6-11-14-17 
Bogart Mfg Corp 1-3-4-5-10-11-12-13- 
16-20-23-27-31-32 
Bomac Labs Ine 5-6-10-14-28 
Budd Stanley Co Ine 1-3-4-5-7-8-9-10- 
11-12-13-16-21-23-27-28-29-30-31-32 
Budelman Electronics Corp 10-11 
Canadian Marconi Co _ 3-4-5-7-9-10-11-12- 
13-16-18-20-21-25-26-27-30-32-3 
Canoga Electronics Corp 3-5-11-12-13 
Carad Corp 20-25-26 
Cascade Research Div of Lewis & 
Kaufman Electronics Corp 4-6-13-14- 


17-18-20-31 
Electronics Corp 1-3-4-6-11-12- 
13-14-17-18-23-30-31-32 


Caswell 


Chemalley Electronics Corp it 
Communication Accessories Co 9-11 
Control Electronics Co Ine 8-11 
Coopertronix Ine 25-26 


Corbin Corp 9-10-11-16-17-18-19-21-22- 


25-27-33-35 


Corning Electronic Components 8-32 
Cubie Corporation 9-10-18-16-17-18-19- 
20-24-25 


Custom Components Ine 
CW'S Waveguide Corp 


1-4-6-14-31 
3-4-7-10-12-13- 
29-31-32 


Dage Electric Co Ine 3 
Dbm Research Corp 1-16-27 
Dittmore-Freimuth Corp 3-4-5-24 


Dorne & Margolin Ine 5-10-11-12-13 


Dymec Div Hewlett-Packard Co 4 
Egan Laboratory 15 
Hitel-McCullough Ine 5-33 
Electro Impulse Lab Inc 1-4-31 
Electromagnetic Technology Corp 12 
Electronics Development Corp 21 
Hlectronie Specialty Co 5-10-11-12-13-23 
Emerson Cuming Ine 1-4-31 
Empire Devices Ine 4-11-13-16-27-31-33 
Epsey Mfg & Electronics Corp Diy 
Saratoga Industries 5-8-19-20-25-26 


Farinon Electric 10-21 
Ferranti Electric Ine 8 
Filmohm Corp 1-4-5-11-24-31 
Filtron Co Ine 11-12 
The Filtron Co Inc 4-8-11-12 


Frequency Engineering Laboratories 5-6- 
9-10-11-12-13-14-16-17- 
18-21-22-23-27-32-33 
FXR Div Amphenol-Borg Electronics 

Corp 3-4-5-7-10-12-13-14-16-17- 
20-21-22-24-25-27-29-31-32 
General Communication Co 1-4-5-27-31 

General Dynamics/Electronies Military 


Prods Diy 7-12-16-20-26-27-30 
General Electric Co Power tube 
Dept 10-11 


General Electric Co Heavy Military 
Electronics Dept 8-17-18-19 
General Radio Co 3-4-8-11-16-20-31-33 
John Gombos Co Ine 4-5-6-10-11-12-13- 
14-16-21-22-27-32 


ELECTRONIC INDUSTRIES - 


IN LESS THAN 
4 SECONDS 


me TOM THIS 


WITH: THE REVOLUTIONARY 
PRODUCTION AID TOOL! 


Foot operated 
No accessories 


3 minute set up $125.00 


‘*PIG-TAILORING’’ 


@ revolutionary new mechanical process for 
higher production at lower costs. Fastest 
PREPARATION and ASSEMBLY of Resistors, 
Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED 
CIRCUITS and MINIATURIZED ASSEMBLIES. 


PIG-TAILORING eliminates: + Diagonal cutters 
e Long nose pliers » Operator judgment +» 90% 
operator training time +» Broken components « 
Broken leads + Short circuits from clippings « 
65% chassis handling « Excessive lead ftautness 
e¢ Haphozard assembly methods. 


PIG-TAILORING provides: + Uniform component 
position » Uniform marking exposure « Minia- 
turization spacing control * ‘'S'' leads for termi- 
nals « ‘‘U"’ leads for printed circuits « Individual 
cut and bend lengths « Better time/rate analysis 
« Closer cost control » Invaluable labor saving 
e Immediate cost recovery. 


Pays for itself in 2 weeks 


‘*SPIN-PIN’’® 
Close-up views of 
“SPIN-PIN'’ illustrate 
fast assembly of 
tallored-lead wire to 
terminal. 

* No Training 

° No Pliers 

° No Clippings 
¢ Uniform Crimps 
° 22 Sizes 

PAYS FOR ITSELF 
THE FIRST DAY! 


(“3 


BRUNO-NEW YORK INDUSTRIES CORP. 


DESIGNERS & MANUFACTURERS OF ELECTRONIC EQUIPMINT 


160 WEST 34th STREET = NEW YORK 1, N.Y 
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3 F Goodrich Sponge Prod Div 
rorham Electronics 

rranger Assoc 

tulton Industries Inc 
Tallamore Electronic Div 
fallicrafters Co 
jammarlund Mfg Co 
lilger & Watts 


1 
5-10-13-16 
26 

1-8 
eh aa 


32 
4-5-6-7-13-14-16-23- 


25-31-32 
fughes Aircraft Co 6-14-17-18 
iycon Mfg Co 4-6-7-10-11-18-14-16-21- 

27-28-29-31 
-T-E Circuit Breaker Co 10-11-12-13- 

29-31-32 
TT Federal Labs 4-8-17-27 
ones M C Electronics Co Inc 3-7-32 


_V M Microwave 4-5-10-11-16-27 
<earfott Div General Precision Inc 1-4-5- 
6-7-10-11-12-13-14-17-18 
2-3-4-5-6-7-8-9-10-11-12- 

13-14 


<earfott Div General Precision Ine 1-2- 
4-6-9-10-11-12-13-14-16- 
eT a ue iL ee 


Cearfott Div 


f~epco Ine 5 
saboratory for Electronics Inc 4-5-9- 

13-16-22-23 
sEL Ine 16 
sieco Ine 1-3-4-7-8-10-12-13-16-21-23- 


27-29-30-31-32 

sitton Industries Electron Tube Div 11-26 
zitton Systems Inc 11-12-26 
suhrs C H 10-14 
synch Communications Systems Ine 11-13 
{eMillan Industrial Corp 1-4-11-14- 
25-27-33 

Manson Laboratories Inc 5-9-20-25-26-32 
farch Dynamics Inc 3-5-7-10-11-22-24-32 


fegadyne Electronics Inc 8-9-11-17- 
19-25-26-32 

felabs 5-6-7-9-10-11-12-13-14-15-16-17- 
18-19-21-22-27-30-31 

felpar. Ine 11 
fenlo Park Engg 25-27 


feridian Metalcraft Ine 
: 13-16-23-27-29-31 
ferrimac Research and Development 
4-6-7-11-12-13-14-16-32 
fetavae Ine 1-14-31 
ficrolab 4-5-7-9-10-11-13-16-21-31-32 
ficrotech Ine 3-4-7-10-11-12-13- 
; 16-24-29-31 
Microwave Assoc Inc 1-4-5-6-7-10-11-12- 
13-14-16-19-20-21-25-27- 
f 28-29-30-31-32 
ficrowave Cavity Laboratories 5-11-12- 
21-22-27-32 
ficrowave Development Labs Inc 3-4-5- 
6-7-9-10-12-13-16-21-23-28-29-31-32 
ficrowave Electronics Corp 15 
“he Narda Microwave Corp 4-5-6-7-10- 
11-12-13-14-16-21-27-29-31-32 


National Beryllia Corp 1-4-31 
Nichols Products Co 3-24 
Norden Div United Aircraft Corp 20-26 
-eschel Electronics Inc 25-26 
-hileco Corp Lansdale Div 16-30 
-olarad Electronics Corp 4-5-11-26- 


-RD Electronics Ine 3-4-5-7-11-13-14- 
15-16-24-25-27-29-31-32-33 
-remier Microwave Corp  1-4-5-6-7-8-9- 
10-11-12-13-16-17-18-19-20- 
21-23-24-27-28-29-30-31-32-33 
3-8-11 
2-4-6-7-11-12-15-16-19- 
20-22-25-26-28-30-32 
1-3-4-5-6-11-12- 
13-23-29-31-32 
Radar Measurements Corp 3-4-23-24-31-32 

Radio Engineering Laboratories Inc 
5-9-10-11-12-16-18-22-25-27 

Raytheon Co Microwave & Power 

Tube Div 6-14-15-25 
RCA Defense Electronic Products 15-16- 
17-21-23-25-26-27-28-30-32-33 
teed & Reese Inc 8-11-19-20-26 


-rodelin Inc 
Juantatron Ine 


Radar Design Corp 


temanco Ine 5-11-20-25-26-27 
Resdel Engineering Corp 5 
~ F Products 38-7-12-13 
sage Labs Inc 3-4-7-10-11-12-13-16-21-31 
sanders Assoc Inc 4-11-13 
scientific Atlanta Inc 3-7-16-25-27 
Sierra Electronic Corp 11-31 
sivers Lab 4-5-6-16-25-31-32 
specialty Electronics Development 
Corp 4-5-10-16 
sperry Microwave Electronic Co Div 
Sperry-Rand Corp 3-4-5-6-13-14-24 
25-31-32 
Stoddart Aircraft Radio Co Inc 4-25 
Sylvania Electric Products Inc 4-6-10- 
14-17 
Tamar Electronics Inc 3-8-16 
Technicraft Div Electronics Specialty 
Co 3-4-5-7-10-11-12-13-14- 
16-24-28-31-32 
Telechrome Mfg Corp 25-26 


4-5-9-10-11-12-14 
16-21-23-25-27-32 
[Tele-Dynamics Div American Bosch 


Telecomtrol Corp 


Arma Corp 22 
Telerad Div of Lionel Corp 4-5-10-16 
Telonic Engineering Corp 4-5-11 
Telonic Industries Inc 4-11 


Texas Instruments Incorporated 
Apparatus Div 6-11-12-16-22 
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PILOT LIGHTS 
“The Eyes of 
Your Equipment” 


50 STEWART AVENUE, BROOKLYN 37, N.Y. + 


y MULTIPLE 
INDICATORS 


in a compact “‘package’’— 


Ready to Install 


in a minimum of space! 


Manufacturing Service aids you 3 ways: 


(1) Supplies ultra-miniature Lamp Holders with 
read-out Lamp Cartridges...(2)) Fabricates panels 

to order...(3)) Assembles Lamp Holders on panels. 
For computers, data processing equipment, etc. 


Lamp Holders accommodate DIALCO’s 
own Lamp Cartridges. Shown 12 size: 
DaTA MatTrRIx No. DM-7538-40 with 40 
Lamp Holders and Cartridges...Shown 
actual size: Incandescent Cartridge 

No. 39-6-1471 with short cylindrical 

lens; Neon Cartridge No. 38-1531 with 
long cylindrical lens. Many other features. 


Complete details in Brochure L-160B. 


Foremost Manufacturer of Pilot Lights 


DIALIGHT 


CORPORATION 
HYacinth 7-7600 


Circle 116 on Inquiry Card 


IMW 600 OHMS 


RMS VOLTS: DECIBELS 


See the 41 additional EICO instruments help- 
ful for your lab and line work. Write for free 
catalog and name of neighborhood distributor. 


@ Dept. EIN-11 
3300 N, Blvd., L.1.C, 1, N.Y. 


Export Dept.: Roburn Agencies, Inc. 


431 Greenwich St., N. Y. 13, N.Y. 


Circle 117 on Inquiry Card 


Add 5% in the West. 


MAKING ROOM AT THE TOP 


EICO creates a new, 
professional lab quality 
test instrument series 

at moderate prices. 


@ AC VTVM & 
AMPLIFIER 


#250 


Kit $49.95, Wired $79.95 


VTVM: 12 ranges from imv to 300v 
rms; response absolutely flat from 
10 cps to 600 kc; input impedance 
10M{2 shunted by 15yuuf; accuracy 
+3% of full scale. 


Note: Average responding meter 
calibrated in rms. Linear 0-1, 0-3 
scales. Decibel scales based on 
Odb=1mw in 6002 with 10db in- 
terval between ranges. 


AMPLIFIER: 60db gain on 1mv range; 
response +0, —3db from 8cps to 
800kc; output to 5V rms undistorted, 
variable down to zero by attenuator 
control at output; input impedance 
10MQ2, output impedance 5K{22; hum 
& noise —40db for signal inputs above 
2mv. 


DESIGN QUALITY: All frame-grid 
tubes; 60db frequency-compensated 
input attenuator ahead of cathode 
follower with 10db/step attenuator 
following; two-stage R-C coupled am- 
plifier and full-bridge meter circuit in 
One overall feedback loop; no response 
adjustment required in amplifier cir- 
cuit; single sensitivity adjustment; 
voltage-regulated power supply. 50/60 
cycle operation. 


EICO MODEL 255 AC VTVM 
Identical to Model 250 described 
above, but less amplifier facility. 50/60 


cycle operation. 
Kit $44.95 Wired $72.95 


a 
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1) you V Products—Manufacturers 
TRAK Microwave Corp 5-22-27-32 
; TRANSCO Products Ine 3-4-8-12-13 


e e e 
IR oO N C oO RES Sf CCL if Ca t ZONS . TRG Ino wi 2-8-4-6-6-7-8- 5101 TRI 
é Bee Por 14-15-16-17-18-19-20-21-23- 
: ; 24-25-26-27-28-29-30-31-32-33 


a TRU Connector Corp 27-31 
% i. a for Turbo Machine Co 4-8-27-31 
% | bo Sips Universal Transistor Products Corp 25-26 

, Military, Varian Assoc 2-5-9-10-14-16-20- 
% Mi dul 26-28-31-33 
% % icromodular Vought Electronics 9-10-11-12-13- 

. 1- = 
\\ pesto Watkins Toh 6 11-25-26 37 
Pid % ications atkins-Johnson Co -25-26-27 
< TOROIDAL - PP Wave Particle 20-25-26-27 
» 4 INSERT COIL FORM TUNING Waveline Inc 1-3-4-5-7-8-9-10-11-12- 
' ' 13-16-18-21-24-28-29-30-31-32 
Never a problem in meeting Mil. Specs., when your ‘blue Weinschel Engineering Co Inc _ 4-5-7-16- 
print’ specifies Iron Cores from Permacor* 27-29-31-32 
: Western International Co 3 

Also, iron core environmental testing facilities available. Westinghouse Electric Corp Electronic 
sees Tube Div 5-10-12 


The Original TEST EQUIPMENT, MICROWAVES 


Engineered 
E Analyzers, microwave ................. 1 
conomy Bolometérs. cy. caaee eee 2 
lron Cores Bridges, bolometer |... eacn ace ee 3 
for Cavities, tuned wavemeter ............ 4 
Commercial Checker, radar performance ........... 5 
and Military Detectors, standing wave ............. 6 
Applications » 4 Directionalucouplersiss- sce ee nee ae 7 
Echo. boxes #.5).,ac acs ee eee ee 8 
Ours alone . . . ENGINEERED ECONOMY® IRON CORES at low cost from Generators, signal ..................-. 9 
stock. Over 14 types for most threaded and insert applications. Loads; dummy ssackck co eee 10 
: As the world’s largest producers of iron cores, we have the biggest, Meter, microwave field intensity ....... 11 
most expert engineering staff for designing, producing and Oscillators, cavity’ =. 2 oe eee nee 12 
recommending those custom iron cores that are best for your jobs. Oscillators;sklystron) 0), 7-h ceeeeee 13 
| Oscilloscopes:i:2%)..)ccetc be oe ree 14 
l PE 
wi plete Radar'Test’ sets iu eu, eee ee 15 
Comp ering RMA COR We welcome Simulatorss radars, can ee ee 16 
| Engime your inquiries. Spectrum/:analyzers 2... 9 ee 17 
| Service - °° The Iron Core Division of Testers; antenna®.. 2.2 eae eee 18 
e Radis Cores, Inc. Testers, magnetron). een eee 19 
ttle Mark 9540 Tulley Avenue, Oak Lawn, Illinois « Phone: GArden 2-3353 Vessel “blk tics Gag eat eee a 
a Circlehla9ucastananeoCe z Wavemeters, UH P23 3h oe ee eee 22 
dis : quires Calorimeter ea eee ene 23 
Voltmeter microwave ................. 24 
ACF Industries Ine 4-9-12 
Airtec Ine 4-6-7-8-10-21 
Ad-Yu Electronics Lab Inc 6-9 
Airborne Instruments Lab 1-3-5-12-15-20 
Airtronics Ine 8-9-15 
Alford Mfg Co 6 
Alfred Electronics 
Allen B DuMont Lab Div Fairchild 
Camera & Inst Corp 14 
American Electronic Labs 17 
Amperex Electronic Corp 12 


Andrew Corp 


21 
G R | @ ) ri ywi = TS anna + sohouun ade Rostaran cm 


dacouiatedt atl Ty industelen gene 
=-s5° ssociate ectrical Industries -4-6- 
... by the Millions 7-8-9-10-12-13-14-17-22 
Automation Dynamics Corp 8 
G : Belz Industries 8-9-10-21 
Grommets for any conceivable The Bendix Corp 13 
spell purpose from natural, Bogart Mte Com A a oeeae 
all purpose (GR-S), Neoprene and omac Labs Inc ~t-d-Lo-lo- 
Bees rubbers. Budd Stanley Co se aa ES 
estern grommets come in Canadian Marconi Co 1-4-5-6-7-9-10- 
hundreds of standard sizes, and Carad Corp LS eee og 
can be ordered in any formulation Caswell Electronics Corp 7-21 
from molds already prepared. Cesmaney plcatee ac ee 10-15-30 
. . tro ectronics Co Inc 
Western Rubber is fully equipped Coopertronix Inc 9-16 
for production of either standard Cable CaP A 1-11-1391 
or custom designed grommets in ustom Components Inc 
any size, shape or volume. All are Sie waves GeC Cre ee | 
. ; Dahlstrom Mfg Corp z 
ad cones and economical- DeMornay Bones Corp artic’ Hea 
roduced to your specifications, Dorne & Margolin Inc -15- 
#e ¥: P gt Dunn Engineering Corp 5-9-15-18-19-20 
Write or phone for in- Dymec Div Hewlett-Packard Co 9-16 
Dynatronics Inc 1 


formation or a visit by our 


8 
i % Edgerton Germeshausen & Grier Inc 14 
sales engineer in your area. ’ 


Egan Laboratory 
Electro Impulse Lab Inc 2-10-15 
Elliott-Litton Ltd 13 


Emerson Cuming Inc 10 

y Empire Devices Inc ones Miao? Sa 

WESTERN RUBBER CO. a rparatoge. Lil ose 15 
cuted «Mlle 3. oe OA NA rota Vides ‘Miectronics 9 


Frequency Engineering Laboratories 4-7- 
oa aaa 8-9-12-13-15-16-20-22 


MOLDED AN THE- FXR Div Amphenol-Borg Electronics 
. ue felts) Bids ail LA Corp g-B-f-5-607-8-9-10-15-16-19-21-22 


PARTS FOR ALL INDUSTRIES General Communication Co 4-5-10- 
12-13-15-20 
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actual size 


Specifications for CODI Rectifier Types CODI 531 to 538 


Electrical Characteristics 0D! .coDI coDi coDI codI copi coDdI  coDI 


531 532 533 534 535 536 537 536 eee 
Max. forward voltage 
drop @ 500 mA 1.1. 1.1 ea Lak 1.1 1.1 1.1 1.1 volts 
Max. reverse leakage | 
@ rated voltage 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 uA | 
Max. reverse leakage : i 
under load (Note 1) 50 50 50 50 50 50x: 50 50 uA | 
Max. forward voltage : 
drop under load (Note 1) 20.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 volts 
| ) 
| 
Maximum Ratings 1 
i 
Peak Inverse Voltage 100 200 300 400 500 600 700 800 volts 
Applied R M S Voltage 10 140 210 280 350 420 490 560 volts 
Surge Current for one cycle 35 SO 35 35 3a 30 35 35 Amps 
Average rectified current @ 25°C 750 750 750 750 750 750 750 750 mA 
Average rectified current @ 100°C 500 500 500 500 500 500 500 500 mA 


Operating and Storage Temperature Range —65°C to +150°C 
All specifications at 25°C unless otherwise stated. 


Note 1: Average over one cycle for full wave choke or resistive circuit with rectifier operating at rated current. 
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MICROWAVE 
DELAY LINES 


where accuracy counts 


In delay lines, where exacting 
design and construction stand- 
ards apply, look to Turbo. 


Turbo designs are available, with 
complete testing, for both fixed 
and variable systems, for wave- 
guide and coaxial lines, from 
1 to 26 kmc, from 0.01 to 2.5 
microsecond. Write for complete 
specification and price data for 
standard units. Or ask about 
special designs involving prob- 
lems of space, configuration, and 
performance. 


TURBO MACHINE CO., Lansdale, Pa. 
Telephone: ULysses 5-5131 


* TURBO 


Circle 120 on Inquiry Card 


FLOWS AT IDEAL RATE, 
LEAVES NO SOLDERING RESIDUES 


Non-corrosive HYDRAZINE FLUX,* used industry-wide in liquid 
form, has now been incorporated into core solder. This fast, 
efficient flux vaporizes completely at soldering tempera- 
tures. It leaves no residue which would support fungus 
growth. Will not corrode. Conforms to strict military 
requirements. 
In H-32 core solder for the first time, HYDRAZINE FLUX offers more 
advantages than ever. When flux is normally applied, far 
more than is actually needed is used. Now, the exact ratio 
of flux to solder provides for proper wetting. Thereafter 
the flux decomposes and is eliminated. Cleaning and pro- 
duction time are saved. 
TEST HYDRAZINE FLUX AND CORE SOLDER in your own plant. 
Write for samples of either H-Series Fluxes or H-32 core- 
solder form and technical literature. 
*U.S. Patent No. 2,612,459 

Available only from Fairmount and its sales agents 


Fairmount 


CHEMICAL CO., INC. 
136 Liberty St., N. Y. 6, N. Y. 


Products—Manufacturers 


General Dynamics/Electronics Military 
4 


Prods Di 1-3-5-9-15-16-20 
General Mills Ine 5-15-17-20 
General Radio Co 9-13 
John Gombos Co Ine 4-8-12-21-22 
Gorham Electronics 21 
Gulton Industries 1-17 
Hallamore Electronics Diy 12 
Hallicrafters Co 9-16-17 
Hilger & Watts 22 
Hycon Mfg Co ci 
ITT Federal Laboratories 16-17 
Jones M C Electronics Co -Inc 6-7-10 
J VM Microwave 4-12 
Kay Electric Co 9 
Kearfott Div General Precision Ine 1-7- 

10-12-15-16-17-18-20-21 

Laboratory for Electronics Ine 1-7-9- 
12-13-15-16-20 

Lavoie Labs Ine 1-14-17 
Lewis & Kaufman Electronics Corp 13 
Lieco Ine 2-7-10-21 
Litton Industries Electron Tube Div 19 
Litton Systems Ine 16 
MeMillan Industrial Corp 1-5-9-11-12- 
13-15-16-17-20 

Manson Laboratories Inc 9-13-18-19 
Mayson Instruments Div 12 
Megadyne Electronics Ine 15 
Melabs 1-7-9-11-12-16 


Menlo Park Engineering Hy) 
Meridian Metalcraft Inc - 


Merrimac Research and Development 7- 
Mico Instrument Co 


7 

10 

22 

Microtech Ine 6-7-21 
Microwave Assoc Ine 2-6-7-10-15-21 
Microwave Cavity Laboratories 4-12 
Microwave Development Labs Inc 7-10-21, 
Miller Assoc 16-18 
The Narda Microwave Corp 2-3-4-5-6-7- 
8-9-10-11-15-22 

Nichols Products Co 15-21 
Northeast Scientific Corp 9 
Panoramic Electronics Inc ‘ 1-17 
Polarad Electronics Corp 1-9-11-12-13- 
15-17-20 

PRD Electronics Ine 2-3-4-6-7-8-9-10- 
12-13-17-22 

Premier Microwave Corp 4-10-12-13- 
21-22 

Radar Design Corp 2-4-7-10-22 
Radar Measurements Corp 2-3-7-11 


RCA Defense Electronic Products 10-13- 
14-15-16-17-20 
Raytheon Co Microwave and Power 


Tube Div 10 
Remanco Ine 1-9-15-16-20 
Reeves Instrument Corp 5-15-16-20 
Sanders Assoe Ine ci 
Scientific Atlanta Ine 9-18 
Sierra Electronic Corp 7-10-33 
Sivers Lab 4-6§-7-9-10-12-13-22 
Skiatron Electric & TV Corp 9-20 
Specialty Electronics _4-7-9-12-15-22 
Sperry Microwave Electronics Co 1-2-3- 

4-5-6-7-9-10-11-15-16- 

17-18-19-20-22 

Stoddard Aircraft Radio Co Ine 11-15 

Tamar Hlectronics Ine “i 
Technicraft Div Electronic x 

Specialty Co. 6-7-10 
Telechrome Mfg Corp 1-5-9-15 
Telecomputing Corp 15 
Telecomtrol Corp 4 
Telerad Div of Lionel Corp 4-8-15 
Telonic Engineering Corp 9 
Telonic Industries Ine ops 
TRAK Microwave Corp 5-12 
TRG Ine 1-3-4-5-6-7-8-9-10- 

15-16-17-18-20-21 
TRU Connector Corp SLO 
Turbo Machine Co 7-21 
Varian Associates 10-13-19 
Vought Electronics 1-7-9-15-16-18-20 
Wacline Ine - 10 
Waltham. Electronics Corp a 9 
Waveguide Ine 7-10 
Waveline Ine 4-6-7-10 
Wave Particle 9 
Wayne Kerr Corp . 2-4-13 
Weinschel Engineering 1-3-4-7-9-10-11- 

Co Ine 12-15-16-18-20-22 
Westinghouse Electric Corp 15-16 
Westinghouse Electric Corp 

Electronic Tube Div 13-19 

TUBES, MICROWAVE 

& SEMICONDUCTORS 
Amplitron’ :03 33.3.0 coe ee eee ] 
ATR. 55. core 5 cot peta ata eee 2 
Backward. Waveesn4us,. hoses tere dee 3 
Diodes, Mixer2% ice, eee 4 
Diodes, tunnel’. 1545.0). ce eee eee 5 
Diodes; 7; varactorme are ee 6 
Klystron fd ch nae a tee ee 7 
Klystron; .retlextess5, eee wecheias 8 
Lighthouse). tubesics) ocean) nee 9 
Magnetron») a.200s\\ncs Lee ae 10 
Thyratroni-.2..\@ ios ecb ee eee 11 
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FOR PUBLIC ADDRESS, 


RADIO, and kindred fields, 


400 
sp ERIES 


Le 
a 


SOCKETS 


; of proven quality! 


formation 
\n loa 22, 
ugs, 


HOWARD B. JONES DIVISION 


CINCH MANUFACTURING COMPANY 
CHICAGO 24, ILLINOIS 
DIVISION OF UNITED-CARR FASTENER CORP. 


Circle 122 on Inquiry Card 


We wind to your specs 


CAMBION® has all the facilities and forms — standard, 
printed circuit and shielded — required to wind coils to your 
exact specifications ... with quick deliveries in any quantities 
you order. ..and quality-guaranteed like all CAMBION 
components. Whatever qualification testing you might re- 
quire is also available in CAMBION’s fully equipped envi- 
ronmental laboratories, for thorough checking of your coils 
before shipment. Technical service is as prompt as deliveries, 
too. Have a CAMBION Sales Engineer call to discuss your 
requirements for custom wound coils, or mail your blueprints 
to Cambridge Thermionic Corporation, 504 Concord Ave., 
Cambridge 38, Massachusetts. 


CE CAMBRIDGE THERMIONIC CORPORATION 
AMBION: 


The guaranteed electronic components 
Circle 123 on Inquiry Card 
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Do you know? 


...d new 20-page catalog of the 
complete Hi-Q line of precision 
wire-wound resistors has just been — 
printed. Includes performance 
characteristics and MIL Spec info 
on encapsulated units with axial 
and radial wire terminals, turret = 
Gs == lug and radial lug terminals, P| 
and Hi-Q micro-miniature series. 
For your FREE copy write on your 
letterhead today fo... 


precision wire 


Hi-Q' 


Division 


AEROVOX CORPORATION 1010 SENECA ST., 
OLEAN, NEW YORK 


NEW 


_ solder : 
discovery ! 


‘Two outgassed solders. 
Left, standard solder. (Note _ 
degree of present.) Right, 


ALPHA. ‘aculoy solder is bright. 
clean, oxide free! ; 


. F Toes 
ALPHA Vaculoy® bar solder cuts printed circui 
joint rejects from 1-in-50 to 1-in-5,000. No other 
solder does this because no other is made this way: 


Above is an unretouched photograph of two solder specimens— 
both outgassed. Left, is a standard printed circuit solder. Note 
presence of impurities on surface—a sure sign of undesirable 
oxides. Right, is ALPHA Vaculoy.* Its bright, clear surface 
indicates freedom from oxide-forming elements. Result? 
ALPHA Vaculoy bar solder cuts dross, improves wetting, pro- 
duces brighter connections, increases bath life, reduces inherent 
inclusions and insures reliable electrical connections. Meets 
Fed. Specs. QQS-571C. Get all the facts. Write for data today! 
*Formerly called ‘* ALPHA AAA” 


When dependability counts! 


alpha metals, inc. 8 


58A Water St., Jersey City 4, N. J. 
In Los Angeles, Calif.: 2343 Saybrook Ave. 
In Chicago, Ill.: ALPHALOY Corp., 2250 S. Lumber St. 
Other ALPHA products: Fluxes ¢ Solder Preforms ¢ High Purity Metals 


Circle 125 on Inquiry Card 
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Experienced Hands 
...@ NEW NAME! 


MOSSMAN-ELLIOTT CORPORATION 


Manufacturers of 


194 


Offering YOU an Unusual Service 
on Unique, Fine Quality Relays 


he ISN’T often that you will find an accumulated 300 years 
of technical experience in a company with a brand new 
name. That is what we proudly have in the Mossman-Elliott 
Corporation . . . adding up the years our management, design 
and engineering, production, assembly and testing personnel 
have devoted to the relay business. When you combine that 
““know-how”’ background with the newest, modern facilities 
in plant and equipment, the result is something your company 
can profit by ...if you need fine quality, dependable relays 
-.. Want unique features like heavy duty bearings, glass- 
Teflon bushings, and all-precision components that assure long 
operating life. These unusual features in standard-type Monitor 
relays are part of the quality we have to offer... they are not 
found in ordinary relays. Actually every Monitor Relay is 
“custom built’? to your exact specifications and requirements 
from many available combinations. Other very important 
reasons for you to investigate this newest source for relays is 
the rapid service we can give you with most economical price 
quotations. Write and tell us about your relay requirements... 
you will profit by it. 


RELAYS ¢ SOLENOIDS 
ELECTRO -MECHANICAL DEVICES 


204 SOUTH LARKIN AVENUE, JOLIET, ILLINOIS, U.S. A, 
TELEPHONE: JOLIET 725-2241 (AREA CODE 815) 


Circle 126 on Inquiry Card 


TR. 210 stituicoerde Bertha eiaee ae 12 
Traveling ‘wave..< 2.5... 4.n.@ fe ee 13 
Triodes,* planar, 3-2 a ee 14 


Airtron, a Div of Litton Ind 

Allen B DuMount Lab Div Fairchild 
Camera & Inst Corp 14 

Amperex Electronic Corp 8-9-10-11-13-14 

Associated Electrical 


Industries 2-4-5-7-10-11-12 
The Bendix Corp 3-7-8-11-13 
Bomac Labs Inc 2-7-8-10-12 
Canadian Marconi Co 10-13 
Edgerton Germeshausen & Grier 

Ine 2-11-12-13 
Hitel-McCullough Ine 7-8-10-13-14 
Elliott-Litton Limited 7-8-10-13 
Ferranti Electric Inc 7-10 
Filmohm Corp 3-5-13 
General Electric Co 

Power Tube Dept 7-10-18 


General Radio Co 


‘ 
Hilger & Watts 7 
Hoffman Electronics Corp 5 
Huggins Labs Ine 13 
Kearfott Div 2-3-4-5-6-7-8-9-10-11-18 


Lewis & Kaufman Electronic Corp 3-4-7 
Litton Industries Electron Tube 


Div 3-7-8-10-13 
McMillan Industrial Corp 8 
Micro State Electronics Corp 4-5-6 
Microwave Assoc Inc 2-3-4-5-6-10-12-13 
Microwave Development Labs Inc 4 
Microwave Device Div Sylvania 

Electric Prod Inc 2-10-12-14 
Microwave Electronics Corp 3-13 
Microwave Tube Div Hughes 

Aircraft Co 3-13 
Philco Corp Lansdale Div 4-5-6-12 
Polarad Electronics Corp 7-8 
Raytheon Co Microwave & Power 

Tube Div 1-3-6-7-8-10-12-15 
RCA Defense Electronic 

Prod 2-3-4-5-6-7-8-9-10-11-12-13-14 
RCA Electron Tube Div 5-6-9-10-11-13 
S-F-D Laboratories 10 
Stewart Engg Co 3 


Sylvania Electric Prods Inc Micro- 

wave Device Div 3-4-5-6-7-8-10-13-14 
Sylvania Electric Prods Inc 

Semiconductor Div 4-5-6-14 
Technicraft Div Electronic Specialty 

Co 


Texas Instruments Incorporated 


Apparatus Div 5-6 
TRG Ine 13 
Varian Associated 2-3-4-7-8-10-12-13 
Watkins-Johnson Company 3-13 


Westinghouse Electric Corp 
Electronic Tube Diy 2-7-8-10-11-12-13 


MICROWAVE SYSTEMS 


Communication. tse hiss eee 1 
Data. ©... 2x55 55) See ee eee Zz 
Direction’ finding Base cee 3 
Electronic Countermeasures ........... 4 
Radar’ ric onc 25 Se ee ee 5 
Receivers’. 2... .2Y. 230 So eee ee 6 
Scatter Pits sos, «ee ee ae 7 
Transmitters... 5. 0... co eee ee 8 


ACF Electronics ACF Industries 
Ine 1 
Airtronics Ine 1-3-4 
American Machine & Foundry Co 4 
American Microwave & TV Corp 1-2 

Antlab Ine 

Applied Technology Ine 1-3-4 

A R F Products Inc 

Associated Electrical Industries 3-4- 

Automation Dynamics Corp 

Autonetics Div North American 

Aviation Ine 1-2-3-5-6-8 
1 


2 


The Bendix Corp Bendix-Pacific 


Div -3-5-8 
Budelman Electronics Corp 1-6-8 
Canadian Applied Research Div 

AV Roe Canada Ltd _5 
Canadian Marconi Co 1-2-5-6-7-8 
Coopertronix Ine eS 
Corbin Corp 1-2-6-7-S 
Cubie Corp 1-6-8 
Dorne & Margolin Inc 3-4 
Dynatronies Inc 2-4-6-8 
Electromagnetic Technology Corp 4-5 
Electronics Development Corp 1-2-6-8 
Electronic Specialty Co 1-4-6 
Farinon Electric 1-6-8 
The Filtron Co Inc 4 
Foto-Video Electronics 1 
Frequency Engineering » 

Laboratories 1-4-5-6-8 
FXR Div Amphenol-Borg Electronic 

Corp 8 
General Communication Co 4 
General Electric Co Communication 

Prods Dept 1-2-6-8 
General Dynamics/Electronics Mil 

Prod Div 4-5-6-8 
John Gombos Co Ine 8 


GPL Div General Precision Inc 1-5-6-8 
Granger Assoc. 1-3-4-5-6-7-8 
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YALIMIESAZ, apPPLICATION REPORT NUMBER 1 


IRCUIT PERFORMANCE 
HARACTERISTICS 


24.7% @ —40°C 
22.2% @+70°C 


23.1mw@ —40°C 
20.4mw@ +70°C 


30 MC OSCILLATOR 


SHIELD 
aS 9.0 — 180pf 
O 50 2LOAD 


T, #516 AIR DUX OR EQUIVALENT N, 4 TURNS; N2 7 TURNS; ALL RESISTOR VALUES YZw 10% 


DALMESA 


lve your industrial communications 
gn problems today with TI’s new 
MESA 2N2188 series. This new 
nanium alloy diffused mesa tran- 
yr family is specifically designed 
14eet your requirements for high- 
ormance, low-noise, economically- 
2d transistors for application over 
entire communications band from 
-0 150 mc. HM The extremely low, 
frequency noise corner and high 
1a cutoff frequency offered by new 
sMESA transistors result in low-noise 
ormance over a very wide bandwidth 
> 2N2188 series gives you a typical 
-frequency noise figure of 1.5 db. 


BVcgot AND BVces 
BVego Ic = 0, Ip = —100 ya 


Nee VcE = —6y Ic = —2ma 


hfe (at 1 kc) 


fr Vce = —9v, le =—1.5 ma 


lcBo Vos = —12 V le = 0 
Cop (at 1 mc) Veg = —9v,l_ = 1.5ma 
Noise Figures§ (at 1 mc) 

Maximum Power Dissipation | 25°C Ambient 
tle = 0 §Rg = 1KQ 


Circle 127 on Inquiry Card 


TEXAS INSTRUMENTS 


INCORPORATED 
13500 N. CENTRAL EXPRESSWAY 
P. O, BOX 5012 * DALLAS 22. TEXAS 


TRANSISTOR 
PRODUCTS 
DIVISION 


@ These new devices also give you guar- 
anteed gain/bandwidth products of 
60 and 102 me to assure excellent 
performance in your IF, RF and video 
amplifiers. Increased high-frequency 
stability results from the guaranteed 
maximum output capacitance of 2.5 
pf at 9 volts. BH Apply new DALMESA 
transistors to your communications 
designs today and take advantage of the 
increased performance capabilities of 
this new Texas Instruments series. These 
new 125-mw transistors are immediately 
available through your nearest TI Sales 
Office or Authorized TI Distributor. 


40 v min 60 v min 60 v min 


7 min 
GO min 


e0 min 


102 me mi 
Tua mak 
25 pt mak 
5 bp 


125m 


NEW 


STRAIGHT WALL 


TANTALUM 
CAPACITOR 
CAN'T LEAK 


Meets MIL C 3965-B, Style CL-64, CL-65. 


A new space-saving approach to the 
design of wet tantalum capacitors 
ends mounting problems encountered 
with flanged types and yet will not leak. 


TINNED 
COPPER 
SOLDER CATHODE 
JOINT ——___»— LEAD 
INSULATING 
WASHER 


SS SILVER CAN 


THERMO-PLASTIC 


WET 
SLEEVE ELECTROLYTE 


TANTALUM ANODE 


PLASTIC 
RETAINING 
RING 


END SEAL 


TANTALUM LEAD 


WELD 


NICKEL LEAD scores 


ITT’s compact, sintered slug tantaium 
capacitor features a wedge-shaped 
seal held under compression by an 
epoxy retainer ring formulated for 
thermal characteristics inverse to 
those of silver. Ordinary, straight- 
wall capacitors leak along the lead 
when elastomer compression is re- 
duced as the silver can expands. Not 
so with the new ITT design! 


This new, compact capacitor conforms 
to specifications MIL C 3965-B, Style 
CL-64, CL-65 and provides both the 
compactness and rugged reliability 
required in missile, airborne and 
mobile equipment. For details, write 
today requesting Bulletin No. 610. 


CAPACITOR DEPARTMENT 
COMPONENTS DIVISION 


INTERNATIONAL TELEPHONE AND TELEGRAPH 
CORPORATION, PALO ALTO, CALIFORNIA 


Circle 128 on Inquiry Card 
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Products—Manufacturers 
(Continued from page 194) 


Gulton Industries Ine 

Hallamore Electronics Div 

Hallicrafters Co 

Hammerlund Mfg Co 

Hazeltine Corp 

Sap ery Electronics Corp Mil Prod 

iv 

Hycon Mfg Co 

I-T-E Circuit Breaker Co 1- 

ITT Federal Laboratories 1-2-3-4 

Kearfott Div Gen Precision Ine 

LEL Ine 

Litton Systems Inc 2-3- 
I 


pe 
1 
bo 
1 
Re CO 
t 
1 1 


' 
AAD 
1 


1 

ores 
' 

ot 


' 
CO COSTCO A102 01 o1m MH oot 


‘ 
Borvmmcnrond 


Loral Electronics Corp 
Lynch Communications Systems 
McMillan Industrial Corp 
Manson Laboratories Inc 
Watkins-Johnson Co 
Wave Particle 
Webcor Ine Electronics Div 
Weinschel Engineering Co Inc 
Westinghouse Electric Corp Air 
Arm Div 
Megadyne Electronics Ine 
Melabs 
Micro Link Co 
Miller Assoc 
Moran Instrument Corp 
The Narda Microwave Corp 5-6 
Norden Div United Aircraft Corp 
Polarad Electronics Corp 4-5-6- 
Radiation Engineering Laboratory 
Radio Engineering Laboratories 
Ine 1-6-7- 
RCA Defense Electronic 
Prods 6 
teeves Instrument Corp 
Romanco Ine 
Resdel Engg Corp 
Sanders Assoe Ine 
Sarkes Tarzian Inc 1- 
Scientific Atlanta Inc 
Sperry Microwave Electronics Co Div 
Sperry Rand Corp 
Stoddart Aircraft Radio Co Inc 
Sunnyvale Development Center of 
Sperry Phoenix Co Div of Sperry 
Rand Corp 8 
Tamar Electronics Ine 4 
Telechrome Mfg Corp 8 
Telecomputing Corp 4 
Telecomtrol Corp 1-8 
Tele-Dynamics Div American 
Bosch Arma Corp 8 
6 
6 
8 
8 
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Texas Instruments Incorporated 
Apparatus Div 

TRG Ine 

Varian Associates 

Vought Electronics 


TRANS. LINES & ACCESS. 


GableiCoaxiali@ein See eee 1 
Gables Lowxcapacityy. ac sae 2 
Coaxialconnector-s...-75 0 eee 3 
Coaxial ‘switchesi-...... acuaceteecacel nic. 4 
Coax-waveguide adapter 
Couplers, coaxial 
Detectors 
Flanges <.sehtoe- 508. ee a yet ae Sar ES 
Slotted@linesgeen <2 poe Statheiets 9 
Waveguide, flexible 
Waveguide, rigid 
Waveguide stands 
Waveguide switches .................. 13 
Waveguide windows .................. 14 
Waveguide, bends #cater.ees eae 15 
Waveguide: ‘seals, etek mae ae 16 
Waveguide tees 
Waveguide. twists’... 4 ee eee 18 
Coupler, rotary 
Connectors 


Adams-Russell Co 

Ad-Yu Electronics Lab Inc 

Ainslie Corp 8-11-15-17-18 
Airtec Ine 5-6-7-8-9-10-11-12- 


13-14-15-16-17-18 

Airtron Div of Litton 
Ind 4-6-8-10-11-13-14-15-16-17-18 
Alford Mfg Co 


af 


4-7-9 

American Electronic Labs 4-5 

American Microwave & TV Corp 1 

American Radar Components Ine 8 
Andrew Antenna Corp — 

Ltd 1-2-3-4-5-8-11-15 


Andrew California 
Corp 1-3-4-5-6-8-10-11-12-14-15-16-18 
Andrew Corp 1-3-4-5-8-9-10-11- 
12-13-14-15-17-18 
The Antenna Specialists Co 1 
Antenna Systems 
Ine 5-8-9-11-12-13-14-15-16-17-18 
ARRA (Antenna & Radome 
Research Assoc) 5-6-8-10-11-15-17-18 


ELECTRONIC INDUSTRIES - 


Associated Electrical 
Industries 1-3-9-12-13-14-15-16-17-18 
Aviel Electronics Inc 3-4-5-6 
Bearchaine & Sons Inc 8-14 

Belz industries Div 
5-8-11-15-17-18 


El-Tronie Ine 
Bogart Mfg Corp 4-5-6-13-14-15-17-18 
4-5-6-9-13-14 


Bomac Labs Inc 
Budd Stanley Co 

Ine 5-6-7-8-9-10-11-12-13-14-15-17-18 
Burndy Corp 3 


Cable Electric Products Ine 1-2 


Canadian Marconi Co 3-6-7-8 
Canoga Electronics Corp 5-6-15 
Cascade Research Div Lewis & 

Kaufman Electronics Corp 5-13 


Caswell Electronics 
Corp 4-5-6-11-13-14-17 
Co-operative Industries Ine 1-10 
CWS Waveguide 
Corp 5-6-7-8-9-11-12-13-15-17-18 
Dage Electric Co Ine 3 
DeMornay-Bonardi 


Corp 5-8-9-11-12-13-14-15-16-17-18 
Dittmore-Freimuth Corp 3-5-8-10-11 
Dow-Key Co 4 
Dunn Engrg Corp 4 
Dynatronics Ine % 
Electronic Specialty Co 4-10-11-14-15 
Formcraft Tool Co 8 
Frequency Engineering Laboratories 5-7 


FXR Div Amphenol-Borg Electronics 

Co 1-2-3-4-5-6-7-8-9-11-12-13-15-17-18 
Gavitt Wire & Cable Co 
General Cable Corp 
General Communication Co 
General Radio Co 
Gorham Electronics 1 1 
John Gombos Co Ine 7- 1 
Hallamore Electronics Div 1 
Hallicrafters Co 
Hilger & Watts 8-11-12-13-15-16-17-1 
Hitemp Wires Co Div Simplex Wire 

& Cable Co 1 
Hycon Mfg Co 4-6- 
Intaspace 
I-T-E Circuit Breaker 

Co 8-9-10-11-12-13-14-15-16-17-18 
ITT Federal Laboratories 10 
M C Jones Electronics Co Ine 6 
Judd Wire Mfg Co 1-2 
J V M Microwave 5-11-13-15-16-17-18 
Kearfott Div General Precision 


CO-IDS COOTH COCO PDO DO 


Ine 4-13-15-17 
Kearfott Division 9-13 
Lieco Inc 5-7-11-12-13-15-17-18 
March Dynamics Ine 3-4-5-6-8-9 
Mark Products Co 1-3 
Mectron Co 3 
Melabs 


13 
Meridian Metalcraft Ine 5-11-15-17-18 
Merrimac Research and Development 6 
Micacraft Prod Ine 14 
Micro State Electronics Corp 4 
Microtech Ine 8-9-10-11-12-13- 
14-15-16-17-18 
6-7-8-9-10-11-12- 
13-14-15-16-17-18 
Microwave Development Labs 


Microwave Assoc Inc 


Ine 5-7-8-11-14-15-16-17-18 
Microwave Device Division 
Sylvania Elec Prod Ine 14 


Narda Microwave 

Corp 5-6-7-9-12-15-17-18 
National Beryllia Corp 14 
Nichols Products Co 8-9-11 
Parker Seal Co 16 


Phileo Corp 13 
PRD Electronics Ine SS 
4-5-6-7-8-9-11-12- 


Precision Tube Co 
Premier Microwave 
Corp 13-14-15-16-17-18 
Prodelin Ine 5-6 
Quantatron Ine -5- 
Radar Design Corp 5-6-T7- 
Radar Measurements Corp 
R F Products 1-2-3-4-5-6-8-1 
Rockbestos Wire & Cable Co 1- 
Sage Labs Inc 
Saxton Products Inc 
Scientific Atlanta Inc 
Sivers Lab 
Specialty Automatic Machine Co 
Sperry Microwave Electronics Co 
Div Sperry Rand Corp 5-7-9-12-13-17 
Sylvania Electric Products Ine 
Microwave Device Div 4 
Tamar Electronics Inc 1-3-5-14 
Technical Appliance Corp P 
Technicraft Div Electronics Specialty 
Co 1-5-6-8-9-10-11-13-14-15-16-17-18 
Telecomtrol Corp 1 
Telerad Div of Lionel 
Corp 6-10-11-13-15-17-18 
Telonic Industries Inc - 
TRANSCO Products Inc 4-5-6-13 
TRG Ine 


TRU Connector Corp 
Turbo Machine Co 
Varian Associates 
Waveguide Inc 
Waveline Inc 


9-13-15-17-1 
15-1 


5-6-7-8-9-11-12- 
13-14-15-16-17-18 


a 
9-11-15-17-18 
13-14 
5-13-15-17-18 
5§-7-8-9-11-12-13- 
15-16-17-18-19 
Weinschel Engineering Co Inc 3-6-7-9 
Western International 
Co 1-3-5-10-11-15-18 
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New General Instrument Nanocircuits 


ource for Silicon Nanocircuits. Now you can de- 
ign military and industrial computer circuits with 
gh-speed, silicon Nanocircuits whose substrates 
veasure as little as 0.17x0.17 inches. Latest ex- 
nple of General Instrument’s Nanocircuit Program, 
ese new flip-flops utilize matched pairs of semi- 
ynductors and operate at speeds in the nanosecond 
inge. The flip-flop shown, typical of the many con- 
surations available, consists of two planar epitax- 
| transistors, two microdiodes, six semiconductor 
sistors and two silicon oxide capacitors. ll Silicon 
mocircuits need no encapsulation. Each compo- 


RO RESET INPUT INPUT —3 
wee NB VOLTS.“ 


FLIP FLOP SCHEMATIC 


GRO 


nent (preselected and pretested for reliability prior 
to bonding to the substrate) is passivated by Gen- 
eral Instrument’s unique Molecular Shield™ process. 
Nanocircuits are unaffected by external ambients. 
The coating serves only to provide mechanical rigid- 
ity. Hi Complete details on all Nanocircuits and other 
General Instrument semiconductor devices to meet 
your specific requirements, are available at the 
General Instrument engineering sales office or fran- 
chised distributor nearest you, call or write today. 
General Instrument Semiconductor Division, 
65 Gouverneur Street, Newark 4, New Jersey. 


ENERAL INSTRUMENT SEMICONDUCTOR DIVISION 


ENERAL INSTRUMENT CORPORATION 


Circle 135 on Inquiry Card 


Pioneering New Oil Wells 
in the Laboratory... 


500,000 ALLEN-BRADLEY HOT MOLDED RESISTORS 
HELP MAP STRATA TO FIND “PRODUCERS” 


This network of over 1,000 A-B hot molded 
resistors is one of hundreds of similar grids 
developed by the Schlumberger Well Survey- 
ing Corp. for studying ground strata to locate 
producing zones. 

The unusually large number of resistors in 
use per unit makes reliability of paramount 
importance. Therefore, Allen-Bradley resistors 


—with their history of complete freedom from 
catastrophic failure—were a logical selection for 
this unusually critical project. The exclusive 
A-B hot molding process makes possible the 
amazing uniformity for which Allen-Bradley 
resistors are famous. To eliminate the proba- 
bility of resistor failure in your equipment, 
Allen-Bradley resistors can be your only choice. 


Fa Allen-Bradley Co., 1342 S. Second Street, Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ontario 


ALLEN-BRADLEY 


QUALITY ELECTRONIC COMPONENTS 


Circle 131 on Inquiry Card 


This complex resistor network at Schlumberger’s Research 
Center contains in its basic assembly some 150,000 of the 
500,000 Allen-Bradley hot molded resistors which they have 
assembled into grids simulating earth formations. By insert- 


ing interchangeable grids into the network in various combi- 
nations, it is possible to simulate the borehole and formation 
parameters which affect resistivity measurements. Duplica- 
tion of formation characteristics permits a more precise 
examination and interpretation of the different resistivity 
logs used in locating potential gas and oil producing zones. 
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ALLEN-BRADLEY HOT MOLDED RESISTORS 
are available in all standard EIA and MIL-R-11 
resistance values and tolerances. Shown actual 
size from left to right: 


Type TR 1/10 watt (MIL Type RC 06), Type CB 
1/4 watt (MIL Type RC 07), Type EB 1/2 watt 
(MIL Type RC 20), Type GB 1 watt (MIL Type RC 
32), Type HB 2 watts (MIL Type RC 42). 


A-B also makes a quality line of hermetically 
sealed precision resistors. Using metal grid con- 
struction, they are noninductive. Ratings are 
1/4, 1/2 and 1 watt at 125° C with tolerances 
of 0.1, 0.25, 0.5 and 1.0%; and TC +25 PPM. 


MINIATURE 
SNAP ACTION 
LOW COST 


Time Delay Relays 


For commercial use, economical 
Curtiss-Wright thermal time delay re- 
lays, hermetically sealed in glass, are 
a compact and reliable design for 
many control, switching and timing 
applications. Precision built for high 
performance and long life. Ambient 
temperature compensated. Conserva- 
tively rated, these new rugged, small 
sized units are preset for time delays 
from 3 to 60 seconds. 


Write for latest complete 


components catalog #503 


TIME DELAY RELAYS + DELAY LINES * ROTARY 
SOLENOIDS * DIGITAL MOTORS * TIMING DEVICES 
* DUAL RELAYS + SOLID STATE COMPONENTS 


: haere AD NO, 4503 
Electronics Division 


CURTISS-WRIGHT CORPORATION 


East Paterson, New Jersey 
Circle 132 on Inquiry Card 
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Industry 
News 


Wilson P. Green—appointed Man- 
ager of Manufacturing Equipment for 
Cinch Mfg. Co., Chicago, Ill. 


John G. Norris—appointed Assist- 
ant to the President, Fansteel Metal- 
lurgical Corp., North Chicago, Ill. 


Daniel Schwarzkopf—named Gen- 
eral Manager, Unimax Switch Div., 
Maxson Electronics Corp., Walling- 
ford, Conn. 


Donald A. Davis—appointed As- 
sistant to President, Avnet Elec- 
tronics Corp., Westbury, L. I. 


I. Nevin Palley—elected Executive 
Vice President, Curtiss-Wright Corp., 
Wood-Ridge, N. J. 


ox oe 


1. N. Palley 


R. L. Jandl 


Richard L. Jandl—named Vice 
President and General Sales Manager, 
Sola Electric Co., division of Basic 
Products Corp., Elk Grove Village, Ill. 


Raymond A. Wasson—named Man- 
ager, Radome Dept., Corning Glass 
Works, Corning, N. Y. 


Transitron Electronic Corp., Wake- 
field, Mass. announces the following 
appointments: George C. Messenger 
—named Operations Manager, Tran- 
sistors; Windsor H. Hunter—named 
Operations Manager - Diodes; Vladi- 
mir N. Chernyshov — named Opera- 
tions Manager-Rectifiers; and Roderic 
E. Hall—named Operations Manager- 
Special Products. 


Roy L. Ash—elected President, 
Litton Industries, Inc., Beverly Hills, 
Calif. 


General Electric Co., New York, 
N. Y., announces the following ap- 
pointments: Charles J. Ellis—elected 
Southeastern Regional Vice President 
and Harry P. Gough—elected West- 
ern Regional Vice President. 


Rotron Mfg. Co., Inc., Woodstock, 
N. Y., announces the following ap- 
pointments: David Carlson— ap- 
pointed Manager, Special Products 
Section, Perey L. Lyon, Jr.—ap- 
pointed Manager, Application Engi- 
neering; and Robert Raible—assigned 
as RMO Specialist. 


(Continued on P. 201) 
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RELIABILITY 
ACCURACY 
BU ah 


CURTISS-WRIGHT 


Transistorized Electronic 


Time Delay Relays 


Curtiss-Wright ‘‘T’ series relays employ 
advanced solid state circuitry providing 
better than +3% accuracy on standard 
models. Adjustable or preset time delays 
available from 0.1 to 300 seconds .. . fast 
recovery following deenergization at any 
time. “Wearever” control circuit with no 
moving parts withstands 2000 cps 20g 
vibration, 50g shock and acceleration. In- 
put voltage 22-32 VDC—reverse polarity 
and transient protected. Complies with 
applicable MIL specifications. Fast delivery 
on standard units. Custom designs available, 

Write for latest complete 

components catalog #511 


TIME DELAY RELAYS * DELAY LINES © ROTARY 
SOLENOIDS + DIGITAL MOTORS * TIMING DEVICES 
DUAL RELAYS + SOLID STATE COMPONENTS 


AO NO, 4511 
Electronics Division 


CURTISS-WRIGHT CORPORATION 


East Paterson, New Jersey 
Circle 133 on Inquiry Card 
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Industry 
News 


Edward J. Whalen — elected Vice 
President and Deputy Chief Executive 
Office, ITT Communications Systems, 
Inc., subsidiary of International Tele- 
phone and Telegraph Corp., Paramus, 
N. J. 


Dr. Bernard Wambsganss—named 
Assistant to President, Alfred Elec- 
tronics Corp., Palo Alto, Calif. 


Jerrold Electronics Corp., Phila., 
Pa., announces the following appoint- 
ments: Robert H. Beisswenger— 
named General Manager, Jerrold- 
Philadelphia; and Donald Spanier— 
named General Manager, Harman- 
Kardon. 


J. R. (Bob) Stone—named General 
Sales Manager, C. P. Clare & Co., 
Chicago, IIl. 


J. R. Stone M. W. Kremer 


Merle W. Kremer—appointed Vice 
President, Electronic Tube Div., Syl- 
vania Products Inc., New York, N. Y. 


Bruce Burnett —named Marketing 
Manager, Ark Electronics Corp., Wil- 
low Grove, Pa. 


Edward A. Galiskis—elected Presi- 
dent, Pitometer Log Corp., N. Y. 


Freeman F. Desmond — appointed 
Eastern Region Sales Manager, Times 
Wire and Cable Co., Inc., Wallingford, 
Conn. 


David E. McElroy—named Mana- 
ger, Chemical Material & Process 
Engineering Dept., International Re- 
sistance Co., Phila., Pa. 


Harold W. Kaye—named Technical 
Assistant to the Vice President and 
General Manager, Adler Electronics, 
Inc., New Rochelle, N. Y. 


General Instrument Corp., Semi- 
conductor Div., Newark, N. J.,. an- 
nounces the following appointments: 
Ronald Friedman—named Distributor 
Field Sales Manager and William 
Carlson—appointed Headquarters Dis- 
tributor Sales Manager. 


Charles “Chuck” Sutton—appointed 
National Sales Manager, Chicago 
Telephone of California, Inc., South 
Pasadena, Calif. 
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Resistance Values 
up to 


100,000,00 


@ Model RX-1 Hi-Meg Resistor 


Victoreen Hi-Meg Resistors — 
Standard of the Industry 
for Over 78 Years 


Available tolerances 
Gee ome aL Jo 


M@ For longer life, Victoreen Hi-Meg 
Resistors are in a class by themselves, 
especially for all high-impedance, 
low-current applications. Hi-Meg 
Resistors have a carbon-coated glass rod 
element with silver-banded ends for 
best electrical contact ... are vacuum 
sealed in a glass envelope treated with 
special silicone varnish that minimizes 
moisture effects. Always specify Victoreen 
Hi-Meg Resistors for the ultimate 

in long-term stability. 


5806 HOUGH AVENUE ® CLEVELAND 3, OHIO 
EXPORT: 240 WEST 17TH ST. © NEW YORK 17, NEW YORK A413 
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WW. LTRAINGERINC. 


SPECIALISTS IN ELECTRIC 


1/100 to 60 HP 


TOP NAME BRANDS 


EXHAUST FANS 
AIR CIRCULATORS 
FAN PARTS 
BLOWERS 

G EQUIPT. 

AIR COMPRESSORS 

GENERATOR UNITS 
POWER TOOLS 


CUSTOM 


’ “STRIPMASTER” 


Patented, No. 2,523,936 


Quickly, Safely Removes 
“Problem” Insulation from Wire 


Now strip the toughest insulation 
from any wire with just a gentle, 
harmless squeeze. With Ideal Custom 
Stripmaster, matched sets of 
counterbored blades—precision 
drilled on watchmaker’s equipment to 
fit wire sizes exactly are designed to 
ride on cut insulation, and eliminate 
wire nicking and scraping. Firm 

grip of jaws prevents insulation 
damage. Wire is stripped absolutely 
clean up to a full %”, 


ALABAMA 

BIRMINGHAM 4e 701-6th Ave. N, 
ARIZONA 

PHOENIX e 1022 N. 21st Ave, 
ARKANSAS 

LITTLE ROCK e 1805 Scott St, 
CALIFORNIA 

FRESNO 2¢ 101 Van Ness Ave, 

LOS ANGELES 33¢ 1401 E, 3rd St. 

OAKLAND 7 2200 Adeline St, 

SAN DIEGO 10144 W, Market St, 

SAN FRANCISCO 10¢519 Potrero Ave, 
COLORADO 

DENVER 4695 Bryant St. 
CONNECTICUT 

WEST HARTFORD e 201 Dexter Ave, 
DISTRICT OF COL. 

WASHINGTON 18 ¢ 1860 Adams, N.E, 
FLORIDA 

JACKSONVILLE 6¢35 W. 12th St. 

MIAMI 37 2727 N.W. 2nd Ave, 

TAMPA 6 1509 Cypress St, 
GEORGIA 

ATLANTA 16¢ 1046 Memorial Dr., S.E, 
ILLINOIS 

CHICAGO 1202330 W. Adams St. 

MELROSE PK, 1660 N. Mannheim Rd, 
INDIANA 

INDIANAPOLIS 201714 E, Riverside 

SOUTH BEND 18¢ 1133 So, Main St, 
IOWA 


DAVENPORT e 1215 E. River St, 
DES MOINES 1466 Washington Ave, 
KANSAS 


WICHITA 51201 N, Mosley St, 


Optional transparent wire stop quickly 
adjusts so that you strip off the 

exact amount of insulation you want 
every time. Perfect for fast, accurate 
production line stripping. 


Custom Stripmasters come in three 
models for 10 to 14, 16 to 26, or 
26 to 30 wire gauges. 


SOLD THROUGH 
AMERICA’S LEADING 
DISTRIBUTORS 


*Reg. Trade Mark of DUPONT 


The Custom Stripmaster is 
just one of a complete line 


: : . KENTUCKY 
In Canada: urese ee i de LSQUISVILLE 30 120 S, 12th St 
Irving Smith, Ltd., electrically powered models 
Montreal for every insulation-removal SHREVEROR NS 25 0 4513 Eve St. 


SHREVEPORT e 2031 Texas Ave, 
MARYLAND 

BALTIMORE 30800 S. Hanover St, 
MASSACHUSETTS 

BOSTON 35¢84 Lincoln St. 
MICHIGAN 

DETROIT 3¢1701 E. Mc Nichols Rd, 

GRAND RAPIDS 3¢545 Grandville S.W. 
MINNESOTA 

MINNEAPOLIS 4¢1818-4th St. S, 
MISSOURI 

KANSAS CITY 8¢ 1629 Broadway 

ST. LOUIS 6¢ 1601 N. 7th St. 


need. WRITE FOR NEW WIRE 
STRIPPER BROCHURE. te, 


ree ee es ee 


IDEAL INDUSTRIES, Inc. 
| $127-K Park Ave., Sycamore, Ill. 


7 

I 

Please send me a copy of your new | 
WIRE STRIPPER BROCHURE 

I 

I 

I 

l 


Name 


Company. 


Address 


Circle 130 on Inquiry Card 


4000 Items in Stock 


PROMPT DELIVERY. Warehouses 
and sales offices coast-to-coast (see list 
below.) All fully stocked for pick-ups or 
24-hour shipping service. 


SALESMEN at each office available for 
help and guidance. 


WHOLESALE ONLY. Free net price 
catalog sent only when requested on 
letterhead. No consumer requests hon- 
ored. O.E.M. prices for quantity buyers. 


212 PAGE CATALOG and buying 
guide. Includes detailed descriptions 
on over 4000 items. Lots of tech- 
nieal and application data. Request 
your free copy. 


68 GRAINGER WAREHOUSES 


WRITE OR PHONE 


w.WURAINGER INC. 


Dept. 213-B GENERAL OFFICES, CHICAGO 12 
Circle 129 on Inquiry Card 


ELECTRONIC INDUSTRIES « 


NEBRASKA 
OMAHA 10¢ 1531 N. 18th St, 
NEW JERSEY 
NEWARK 2¢355 Mulberry St. 
NEW YORK 
ALBANY 620 Colvin Ave. 
BUFFALO 46105 Ash St, 
HICKSVILLE, L. 1.e 41 Bloomingdale Rd, 
NEW YORK 136533 Canal St. 
ROCHESTER 4¢ 42 Scio St, 
SYRACUSE 6¢ Tarbell Rd, 
NORTH CAROLINA 
per asione BLS 31216 S, Mint St, 
H 


10 

CINCINNATI 6 @ 2400 May St. 

CLEVELAND 14¢2150 Hamilton Ave, 

COLUMBUS 15 400 E. Livingston Ave, 

DAYTON 2¢ 222 Washington St. 

TOLEDO 2520 Southard St. 

YOUNGSTOWN 2¢ 16 Pyatt St. 
OKLAHOMA 

OKLAHOMA CITY 20316 E. Grand Ave, 

TULSA 191738 S, Boston Ave. 
OREGON “ 

PORTLAND 17¢ 2410 N, Mississippi 
PENNSYLVANIA 

ALLENTOWN e723 E. Green St. 

PHILADELPHIA 43215 Spring Garden 

PITTSBURGH 1 ¢3812 Penn Ave. 
RHODE ISLAND 

PROVIDENCE 5 236 Georgia Ave. 
TENNESSEE 

KNOXVILLE 17¢3528 Broadway N.E, 

MEMPHIS 3339 So. Front St. 

NASHVILLE 4¢210-17th Ave. N. 
TEXAS 

DALLAS 10¢ 2425 Ferris St. 

EL PASO 1100 E. Missouri St. 

FT. WORTH 361119 W., 5th St. 

HOUSTON 14¢ 1409 St. Emanuel St. 

SAN ANTONIO 2¢606 E, Crockett St. 
UTAH 

SALT LAKE CITY 160527 No, 3rd W. 
VIRGINIA 

NORFOLK 8835 W. 44th St, 

RICHMOND 20¢ 1427 W. Cary St. 
WASHINGTON 

SEATTLE 44¢ 2001 Grand St, 

SPOKANE 1 W. 22 Main Ave. 
WEST VIRGINIA 

CHARLESTON e 1037 Central Ave. 
WISCONSIN 

MILWAUKEE 4¢ 136 E, Walker St. 
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* 


International 


Up-to-the-minute abstracts of articles appearing in 
the leading foreign electronic engineering manuals 


ANTENNAS, PROPAGATION 


The Behavior of Short Linear Aerials on 
Varying the Distribution of Current, G. 
D’Auria and F. Todero. “Alta Freq.” July 
1961. 15 pp. The behavior of short linear 
aerials is studied by varying the distribution 
of current by means of loads on top of the 
aerials. (Italy, in English.) 


An Installation to Investigate Directional 
Properties of an Antenna. V. D. Kuznetzov, 
V. K. Paramonoff. ‘‘Radiotek”’ 16, No. 8, 1961. 
8 pp. A simple installation is described, which 
can be used to investigate operationally di- 
rectional diagrams of an antenna, observing 
them on a cathode ray tube screen, a record- 
ing screen or a photographic screen. (U.S.S.R.) 


The Operation of Cage Antennas for VOR- 
Stations, H. Brunswig. “Nach. Z.” August 
1961. 8 pp. The operation of cage antennas 
is explained. The cage is treated as a system 
of linked parallel wire lines which are inter- 
connected by a plate thus forming the 
radiator. (Germany.) 


(|=) 


Accumulation of Noise and Fading in Single 
Band Radio Communication Relay Lines. V. I. 
Siforov, A. V. Prossin. ‘‘Radiotek” 16, No. 8, 
1961. 3 pp. A method is given to calculate 
noise and fading accumulation in multi-chan- 
nel radio—relay communication lines with 
single band modulation. (U.S.S.R.) 


Applications of the Method of Signal Extra- 
polation Used in Pulse Noise Suppression. A. 
A. Gorbatcheff, M. I. Vinogradoff, “Radiotek” 
16, No. 8, 1961. 6 pp. A method to realize 
signal extrapolation using a stepped poly- 
nominal is given and experimental results 
from using it to suppress pulse noise is 
presented. (U.S.S.R.) 


Limiter and Discriminator in FM Receiver, 
E. Paulsen. ‘El. Rund.” Aug. 1961. 2 pp. 
Described is the effect of limiter and dis- 
criminator properties upon the signal/noise 
ratio required in the reception of two FM 
transmitter programs. (Germany.) 


FM Reception Under Conditions of Strong 
Interference, J. van Slooten. “Phil. Tech.” 
#11, 1961. 9 pp. Effects ‘observed in the 
reception of frequency-modulated signals 
under conditions of strong interference are 
dapable of exact analysis. However, the 
mathematical difficulties involved, although not 
insurmountable, make the theory difficult to 
grasp. The problem is approached with the 
aid of simple expressions which, though not 
new, are seldom employed. The result is a 
relatively simple formula which satisfactorily 
describes the effects concerned. (Netherlands 
in English.) 


ELECTRONIC INDUSTRIES - 


Certain Relationships in a Frequency Detector 
Circuit Containing Two Consecutively Switched 
Constant Current Diodes. Y. L. Mazor. ‘‘Radio- 
tek’? 16, No. 8, 1961. 4 pp. Cut-off angles are 
determined for a detector system with two 
consecutively switched diodes. The cut-off 
angles depend on the impressed high fre- 
quency voltages and a number of other param- 
eters. The operation of this circuit is 
analyzed for both a short time constant load 
and a long time constant load. (U.S.S.R.) 


Symbolic Logic for Computer Circuit Applica- 
tion, B. R. Willins. “El. Tech.” Sept. 1961. 
8 pp. The elements of Boolean algebra and 
Venn diagrams are explained, and their ap- 
plications considered first to verbal statements 
and then to the description of some switching 
and computer circuits. Finally, the methods 
are used in a simple design problem of a type 
which could be met in a digital computer. 


(England.) 


CONTROLS 


Optimum Control in Second-Order Pulse-Relay 
System with Random Disturbances, V. 3 
Novoseltsev. ‘‘Avto. i Tel.” July 1961. 11 pp. 
Optimum control in second-order pulse-relay 
(digital) systems is considered. (U.S.S.R.) 


Automatic Optimization by Statistical Criteria, 
S. A. Doganovsky. ‘“‘Avto. i Tel.” July 1961. 12 
pp. Statistical criteria are defined and the 
performance of control systems with auto- 
matic optimization by statistical criteris is 
investigated. (U.S.S.R.) 


The Design of Voltage Controlling Trans- 
ductors which Act as Regulating Units in 
Control Systems, H. Winkler. “rt.” July 1961. 
5 pp. From the load characteristics relation- 
ships are determined and these are used 
for defining the complete voltage control range 
which is the basis for the design of the trans- 
ductors. (Germany.) 


Three-phase Transductors for the Supple- 
mentary Voltage Regulation of Compounded 
Synchronous Generators, Werner Droste and 
Heinz Janzen. “AEG Prog.” #7, 1961. 4 pp. 
A simple form of 3-phase transductor as cor- 
recting unit for the supplementary automatic 
control system of compounded synchronous 
generators of high rating is described. (Ger- 
many in English) 


Video Cross-Connection Distributor. ‘Rund- 
funk.” April 1961. 5 pp. The paper describes 
a remotely-controlled distribution installation 
constructed on the principle of the filter cross- 
connector and which incorporates transistorized 
video amplifiers. (Germany) 


Requirements to Contactless Control and De- 
signing for Industrial Application, E. Rohloff. 
“Bl Rund.” March 1961. 4 pp. Contactless con- 
trol devices are increasingly introduced in the 
industry because of advantages compared with 
contactors. Requirements to such devices are 
compiled, and the author shows how they can 
be met with transistor units. (Germany) 


Control Systems with Standard Equipment, H. 
Sartorius, “Rt.’’ Feb. 1961. 6 pp. The histroical 
development of standard control equipment 
is shown, taking, as an example, pneumatic 
control systems as utilized in the petroleum 
industry. (Germany) 

(Continued on page 211) 
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REGULARLY REVIEWED 


AUSTRALIA 


AWA Tech. Rev. AWA Technical Review 
Proc. AIRE. Proceedings of the Institution 
of Radio Engineers 


CANADA 


Can. Elec. Eng. Canadian Electronics Engi- 
neering 
El. & Comm. Electronics and Communications 


ENGLAND 


ATE J. ATE Journal 

BBC Mono. BBC Engineering Monographs 

Brit. C.&E. British Communications & Elec- 
tronics 

El. Tech. Electronic Technology 

GEC J. General Electrical Co. Journal 

J. BIRE. Journal of the British Institution 
of Radio Engineers 

Proc. BIEE. Proceedings of Institution of 
Electrical Engineers 

Tech. Comm. Technical Communications 


FRANCE 


Bull. Fr. El Bulletin de la Societe Fran- 
caise des Electriciens 

Cab. & Trans. Cables & Transmission 

Comp. Rend. Comptes Rendus Hebdomadaires 
des Seances 

Qnde. L’Onde Electrique 

El. et Auto. Electronique et Automatisme 

Rev. Tech. Revue Technique 

Telonde. Telonde 

Toute R. Toute la Radio 

Vide. Le Vide 


GERMANY 


AEG Prog. AEG Progress 

Arc. El Uber. Archiv der Elektrischen Uber- 
tragung 

El Rund. Electronische Rundschau 

Freq. Frequenz 

Hochfreg. Hochfrequenz-technik und Electro- 
akustik 

Nach. Z. Nachrichtentechnische Zeitschrift 

Rt. Regelungstechnik 

Rundfunk. Rundfunktechnische Mitteilungen 

Vak. Tech. Vakuum-Technik 


POLAND 


Prace ITR. Prace Instytutu Tele-I Radiotech- 
nicznego 
Roz. Elek. Rozprawy Electrotechnizne 


USSR 


Avto. i Tel. Avtomatika i Telemakhanika 

Radio. Radio 

Radiotek. Radioteknika i Elektranika 

Rad. i Elek. Radioteknika i Elektranika 

Mn | Bulletin of Academy of Sciences 
SSR. 


@ Photocopies of all foreign articles 
are available at 75 cents per page, 
remitted with order. Unless other- 
wise indicated, articles appear in 
language native to country of origin. 


A reprint of this section, “Interna- 
tional Electronic Sources” is avail- 
able without charge. 


Requests for the above should be sent, 
on company letterhead, to: 


Electronic Sources Editor 
ELECTRONIC INDUSTRIES 
Chestnut & 56th Sts. 
Philadelphia 39, Pa. 
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NEWEST, SIMPLEST WAY TO MEASURE R-F POWER... 
PRD 680 CALORIMETRIC POWER METER! 


With this new instrument you can meast 
watt. No bolometers, barretters, thermistors, or external attenuators are necessary. Nine power ranges 


can be selected on the front panel di and direct power reading in DB or watts can be made in seconds. 
Instrumentation is accurate to 2%. A lightweight (20 lbs.), easily portable unit, the PRD 680 utilizes the PRD series 
of dry calorimeters which plug into the front panel interchangeably. Shown here is the N680, covering the range of 


0 to 10 kme/sec. Waveguide plug-in units for X and K bands will be available soon. Send for data! | HARRIS’ | 


INTERTYPE 


PRD ELECTRONICS, INC.: 202 Tillary St., Brooklyn 1, New York, ULster 2-6800; 


1608 Centinela Ave., Inglewood, Calif., ORegon 8-9048. A Subsidiary of Harris-Intertype Corporation. ™=™ 


sr ELECTRONICS TS 
3, PRD: RONTICS, Inc 
TYPE 680- CALORIMETRIC POWER METER 


¢) ZERO SET 


POWER RANGE 


RF INPUT 


) 


MILLIWATTS e 


Circle 136 ae Inquiry Card 


e power accurately and directly, from a few microwatts up to a half 


Mail Card Below 
Today For Quick In- 
formation On New 
Products Described 
in This Issue. No 


Postage Needed. 


Circle the item number, 


fill in your name, title, com- 


pany; detach and mail. 


eer tHe 7 “ 
"FACTS! 


HIS FREE READER SERVICE CARD — 


Keep up to date—get the facts about the new products and equip- 
ment as they hit the market. ELECTRONIC INDUSTRIES’ adver- 
tisers will be glad to send you complete literature giving specifica- 
tions and data relating to those products advertised in this issue. 
To help you, the new product items, new literature and advertise- 
ments in this issue are numbered consecutively, from the front to the 
back of the book. The extra cards are for the use of your associ- 


PERMIT NO 
CAMDEN, 


BUSINESS REPLY MAIL 


NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES 


POSTAGE WILL BE PAID BY 


ELECTRONIC INDUSTRIES 


The Computer Center 
P. O. Box 1970 


Camden 1, New Jersey 
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i Postcard valid 8 weeks only. After that use own letterhead describing item wanted, 
_ Please send me further information on the items I have circled above. 


FIRST CLASS 


. 2333 
N. J. 


stew ees 


ALPHABETICAL LISTING © 


CIRCLE THE NUMBERS OPPOSITE THE NAMES OF 


A B 
142 Acoustica—Ultrasonie cleaning systems 44 Ballantine Laboratories Inc. — Vacuum 
160 Ad-Yu Electronics Lab., Inc. — Phase tube voltmeter | 
meters 55 Bendix Corporation, M. C. Jones Elec- 
124 Aerovox Corp. Hi-Q Division—Precision tronics | Co., Inc.—RF power VSWR 
wire-wound resistors measuring instruments 5 ie 
2 a e 34 Bendix Corporation Red Bank Division, 
88 Alford Manufacturing Company—VSWR Electron ‘Tube Products — Backward- 
plotter i wave oscillator tubes 
27 Alite Division U. S. Stoneware—Ceramic 46 Bendix Corporation Semiconductor Divi- 
to metal seals sion—DAP transistors 
131 Ailen-Bradley—Hot molded resistors 158 ae, ng ~ O.—Precision manu- 
. : e : ae sean acturing facilities 
‘ Dee iermaven poede a 155 Booker & Wallestad—Rotary switches 
ae iS : = ap aae ee 54 Bourns, Ine.—Precision potentiometer 
21 Allied Chemical, General Chemi Divi- 94 Brady Co., W. H.—Printed circuit tapes 
sion—Electronie grade chemicals ai shapes ie 
125 Alpha Metals, Inc. — Printed circuit 115 Bruno-New York Industries Corp. — 
solder “Pig-Tailoring’’? machine 
107 American Electrical Heater Company— 65 Brush Instruments Division Clevite Corp. 
Resistance soldering irons . a —Direct writing recording systems 
8 American Electronic Laboratories, Inc. 47 Bussmann Mfg. Division—Fuse and hold- 
—Microwave power amplifiers —__ er combination 
149 American Semiconductor Corp. — Zener 
diodes 
57 American Time Products, Inc. — Fre- re! 
quency standards 
59 AMP Incorporated—Blade connectors 123 Cambridge en Corp. — Custom 
42 Antenna Systems Inec.—Antennas wound coils _ y 
110 = Pi il sar art Ine.—Deutsch connec- 20 eles nese nee, Labs Co. 
r Lande nea ae 3 97  Centralab, Electronics Division of Globe- 
36 Armco Division—Magnetie alloys Union Inc.—Trimmer resistors 
48 Arnold Engineering Company, The—C- 67 Cinch Manufacturing Company — Sub- 
type alnico magnets miniature plugs and sockets 
Ss mee an a ye as ae Sa a ne a a ee sae ee es oem ew Sw -<---=------ |, 
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156 


116 
360 


117 


29 
19 
138 
135 
22 
62 
43 
103 
70 
129 


166 
146 


17 


137 


130 
108 


143 


ah & Company, C. P.—Relay distribu- 

ion 

Clevite Transistor—Silicon diodes 

Computer Diode Corp.—Silicon rectifiers 

Conrac Division — Picture/pulse cross 
monitors 

Corning Electronic Components — Glass 
resistors 

Curtiss-Wright Corporation — Single 
transient peak reading voltmeter 

Curtiss-Wright Corporation—Time delay © 
relays 

Curtiss-Wright Corporation—Time delay 
relays 


D 


Dale Electronics, Inc.—Precision resis- | 
tors 

Davies Supply & Manufacturing Co.—_ 
Plating console 

Del Electronics Corporation—High volt- 
age power supplies 

Deutsch Electronic Components — MIL | 
connectors ' 

Dialight Corporation—Dial lights 

Distribution Age—The authority 


A of : 
physical distribution k 


E 
EICO—AC VTVM & amplifier 


Ec 


Fairchild Controls Corp. — Strain-gage 
pressure transducer ‘ 

Fairchild Semiconductor—Silicon tran- 
sistor 

Fairmount Chemical Co., 
zine flux and core solder 

Florida Development Commission—Indus- © 
trial development opportunities 

Frequency Engineering Labs.—Tunable- | 


X band filtors | 
Fusite Corporation, The— Solid glass 
headers & terminals 
FXR, The RF Products & Microwave | 
Div. Amphenol-Borg Electronic Corp. 
— RF components, microwave test | 
equipment and sub-systems - 


Inc.—Hydra- | 


G 
General Electric, Rectifier Division— | 
Planar epitaxial diodes | 
General Electric, Voltage Regulator | 


Products—Precision voltage control 
General Electrodynamics Corp.—Sensitive 
television camera tubes 5 
General Instrument Semiconductor Divi- 
sion—Silicon circuit units 
General Motors-Deleo Radio—Germanium 
power transistors 
General Motors—Delco 
digital modules 7 
General Radio Company—Graphic level | 
recorder : 
General Products Corporation — Taper } 
pin terminal boards. ; 
Good-All Electric Mfg. Company—Tan- | 
talum capacitors | 
Grainger, Inc., W. W.—Electric Motor © 
distribution 
Graphic Systems—Visual control board 
Grayhill Inc. — Miniature rotary tap 
switches 
G-V Controls Inc.—Thermal relay 


Radio—Silicon | 


H 


Hamilton-Electrona, Inc.—Electron-beam 
welding 7 

Hewlett-Packard Company — Microwave 
measuring instruments 

Hewlett-Packard Company — Frequency 


Honeywell Precision Meters — Precision 
meters 

Howard Industries, Inc.—Universal an 
DC motor 

Howell Instruments Inc.—DC digi 
voltmeter 

Hughes Aircraft Company Vacuum Tube 
Products—Storage type oscilloscope ( 

Hughes Microwave Tube Division 

Traveling wave tube 


Ideal Industries, Inc.—Wire stripper 

Industrial Electronic Engineers, Inc. 
Indicating pushbutton switch 

Industrial Electronic Engineers, Inc.— 
Readout indicators 


Industrial Test Equipment Co.—Elec- 
tronic generators 

Inland Motor Subsidiary of Kollkorgen 
Corp.—D-C amplifier 


Division—Tantalum capacitor 


J 


Jennings Radio Mfg. Corp. — Ceramic 
vacuum capacitors 

Jerrold Electronics Corporation—Sweep 
signal generator 

_Johnson Co., E. F.—Variable capacitors 
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Circle number of company on card at right 
from whom you desire further information. 
806 
803 


Controls Company of America 
General Motors AC Spark Plug, Elec- 
tronie Division 


804 National Cash Register Company 


i 161 Johnson Co., E. F.—Tube sockets 

} 122 Jones Division, Howard B.—Plugs and 
sockets 

§ 101 JVM Division of Fidelitone Microwave 

Ine.—Triode cavity 


K 


» 106 Kay Electric Company—Custom made 
RF toggle switches 
118 Keithley Instruments—Electrometers 
63 Keystone Carbon Company—Bead type 
thermistors 
49 Klein & Sons, Mathias—Special elec- 
; tronic pliers 
170 Knights Company, James—Crystal and 
components ovens 
A 
150 Lel Inc.—Low noise mixer-preamplifier 
164 ~Lepel High Frequency Laboratories, Inc. 
—Induction heating units 
M 
144. Magnecraft Electric Company—AC and 
DC power relays 
68 Magnetics Inc.—High permeability lam- 
inations 
- 89 Mark Products Company—Parabolic an- 
tennas 
11 Micro State Electronics Corp.—Tunnel 
diode amplifiers 
86 Microwave Associates, Inc. — Silicon 
diodes 
80 Microwave Development Labs, Inc. — 
Antenna couplers 
10 Minnesota Mining & Mfg. Co. Mincom 


Division — Instrumentation recorder/ 


reproducer 


8 Molecular Dielectrics, Inc.—Metal-Clad 
glass bonded mica 
126 Mossman-Elliott Corporation — Quality 
t relays 
j 105 Motorola Semiconductor Products Inc.— 
pf Germanium epitaxial mesa transistors 
: N 
104. Newark Electronics Corporation—Indus- 
trial electronics catalog 
61 Nothelfer Winding Labs.—High imped- 
ance transformer 
° 
92 Oak Manufacturing Company — High 
speed relays 
71  Ohmite Manufacturing Company—Tan- 


talum foil capacitors 


P 


Power Designs Inc.—Semiconductorized 
power supply 


PRD Electronics Inc. — Calorimetric 
power meter 
Panoramic Electronics, Inc.—Spectrum 


analyzers 


ITT Capacitor Department Components . 
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DVERTISERS IN THIS ISSUE 


\DVERTISERS FROM WHOM YOU DESIRE FURTHER INFORMATION 


ath hee eerey he nna to get more information on the 
engineering positions described in the "Professional O tunities" i 
which begins on page 225 of this issue. aoe ae 


NOV. 1961 
PROFESSIONAL ENGINEERING OPPORTUNITIES #09 


Please send me further information on the engineerin iti 
tion 
I have circled below. : le | 


Postcard valid 8 weeks only. After that use own letterhead describing item wanted 


801 806 811 816 821 | 
802 807 812 817 s22—siS 
803 808 813 818 823 | 
804 809 814 819 824 
805 810 815 820 825 


YOUR NAME Sore UN 8 ee 


Corer eee eee eee eee eee ees eeeeeeeeseeeeeseses 
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NOV. 1961) 


Subscription Order| 


| wish a new complimentary subscription 


to ELECTRONIC INDUSTRIES 
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Phileo Lansdale Division — Solid state 
components 

Philco Lansdale Division—Epitaxial sili- 
con mesa transistors 

Polarad Electronics Corp. — Microwave 
test equipment 


R 


Radio Cores, Inc.—Custom iron cores 
Radio Materials Company—Ceramic ca- 
pacitors 
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The Computer Center 
P. O. Box 1970 


Camden 1, New Jersey 
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12 Rayclad Tubes Inc. — Heat shrinkable 
plastic tubing 


26 Raytheon Company Industrial Compo- 
nents Division—Spectrum analyzer 
79 Raytheon Company Semiconductor Divi- 


sion—Semiconductors 
41 Raytheon Company Semiconductor Divi- 
sion—Semiconductors 


77 Raytheon Company Microwave & Power 
Tube Division—Microwave tubes 
147 Rohn Manufacturing Company — Com- 


munication towers 
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Ron Electronics Corp,—Dual signal ger 
erator 


Sarkes Tarzian, Inc.—Silicon rectifiers 
Shallcross Manufacturing Co. — Kelvin 


bridge 
Silicon Transistor Corporation—Minia- 
turized high power silicon transistors 
a Electric Company—DC power sup- 


plies i 

Spectro] Electronics Corp.—Precision po- 
tentiometers 

Sperry Electronic Tube Division—Micro- 
wave tu 

Sperry Electronic Tube Division—High 
power pulsed traveling wave tubes 

Sperry Semiconductor — Silicon mesa 
transistors 

Sprague Electric Company—RF interfer- 
ence locator 

Sprague Electric Company — Aluminum 
electrolytic capacitors 

Sprague Electric Company—Silicon logie 
transistor 

Stackpole Carbon—Variable composition 
resistors 

Stainless, Inc.—Microwave towers 

Stevens Manufacturing Company, Inc.— 
Thermostatic controls 

Stewart Engineering Company — Back- 
ward wave oscillators 

Stromberg-Carlson Div. General Dy- 
namics Telecommunication—Telephone 
type components 

Superior Tube Company—Tube cathodee 

Sylvania Semiconductor Division—Tun- 
nel diodes 


+ 


Taylor Fibre Co.—Glass-base laminates 

Tektronix, Inc.—Dual-beam oscilloscope 

Telonic Industries, Inc.—Sweep genera- 
tors a 

Texas Instruments Inc.—Germanium al- 
loy diffused mesa transistor 

Times Wire & Cable—Data processing 
and transmission cable 1 

Toledo Edison Company, The — Indus- 
trial development 

Torrington Mfg. Company — Fans & 
blowers ‘ 

Tower Communications Co.—Communica- 
tions towers 

Trak Microwave Corporation — C-band 
oscillator 

Turbo Machine Company—Microwave de 
lay lines 


U 


United Transformer Corporation—Sub 
miniature audio transformers & re 


actors 

United Van Lines—Transportation for 
industry 

U. S. Components, Inc.—Connector heads 


v 


Vapor Corporation—Dual function con- 
stant voltage regulator 

Victoreen—Resistora for high-impedance 
low-current applications 


w 


Waveline Inc. — Waveguide directional 
couplers 

Weller Electric Corp.—Temperature con- 
trolled soldering irons 

Western Electric Company, Inc.—Micro- 
miniature switching diode j 

Western Rubber Co.—Rubber grommets 

Western Sky Industries — Nylon grom- 
meta } 

Westinghouse Electric Corp. Tube Divi- — 
sion—High vacuum switch tubes 

Westinghouse Electric Corp. Semicon- 
pa Division—Silicon power trans- 
sistors 

Weston Instruments Division, Daystrom 
Inc.—Precision metal film resistors ] 

White Industrial Division, 8S. S.—Indus-_ 
trial air abrasive unit 


z ae 

if 
Zenith Radio Corporation—Electron-beam > 
parametric amplifier ‘ 


igh-energy density electron-beam welding techniques, 
ecently developed by the Zeiss Foundation of West 
ermany and the Hamilton-Standard Division of United 
Aircraft, markedly improved packaging density and pro- 
duction methods in the field of microelectronics. 

n microcircuitry, for example, packaged circuits no 
bigger than a thumbnail can now be reliably produced. 
lectron-beam equipment now welds microelectronic 
omponents into circuits with pinpoint precision, mak- 
ing intra- and inter-circuit connection, and hermetically 
encapsulating the completed micromodule. 

Only electron-beam welding, performed in a high vac- 
um, can offer these significant advantages for the 
ield of microelectronics: virtual elimination of con- 
amination; a close control of penetration; low thermal 
distortion; and close dimensional control. The upper 
illustration shows weldments of 0.002” thick copper 


leads to 0.002” thick nickel-plated ceramic substrate.. 


In the field of thin films difficult welds are possible 
ith this revolutionary new equipment such as 0.002” 
gold tabs to chromium-gold films 3000-A° thick. 
Another important use of electron-beam equipment is 
he welding of ceramics used in vacuum tubes which 


Electronic 
Giants 
no bigger 
than your 
thumbnail 


now 
through 
electron-beam 
welding 


require extremely high temperature performance. For 
these procedures, tight ceramic-to-ceramic bonds are 
necessary — bonds available only through high-energy 
density electron-beam welding. The lower illustration is 
a 2 X magnification of two aluminum oxide ceramic 
wafers %2” x %” x .010” thick edge-welded by deflect- 
ing the high energy density beam of a Hamilton-Zeiss 
electron beam welder across the edge surface. 


*** Hamilton-Standard, with over twenty years of metal- 


lurgical experience and meeting rigid government spec- 
ifications, has exhaustively tested the welds produced 
with Hamilton-Zeiss equipment. The data, which are 
available for your inspection, demonstrate conclusively 
that the Hamilton-Zeiss method produces welds in mini- 
ature workpieces that are as strong as the original 
materials themselves. Such results are possible only 
by the use of high energy density and precision focus- 
ing by the Zeiss magnetic lens system which are ex- 
clusive features of the Hamilton-Zeiss equipment. Find 
out what this revolutionary equipment can mean in your 
business. For full information call Hamilton-Electrona, 
Inc., exclusive marketing agent for Hamilton-Zeiss 
equipment in the United States and Canada. 


HAMILTON-ELECTRONA, INC. 


TIME-LIFE BUILDING, ROCKEFELLER CENTER, NEW YORK 20, N.Y. 
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iS MORE THAN ENOUGH! 


Actually less than 0.1 foot candle of iluminationon GEC 1343 Ruggedized Electrostatic Focus and 


ssa Alta 


the faceplate is all that’s required for excellent tele- Deflection Vidicon with same electrical char- 
vision pickup with a GEC 7325 Vidicon. acteristics as the 7522 
The new GEC 7325 is the world’s most sensitive Vidi- | GEC 7697 For industrial cameras with low target 
con with superior low lag characteristics. It repre- voltage requirements. 


sents the latest advance in Vidicon Camera Tubes, 
and incorporates major improvements resulting in 
performance which surpassés all similar type tubes. 


All of these tubes have the same high sensitivity 
and low lag characteristics found in the GEC 7325. 


The high sensitivity improvements have been incor- 
porated in several other GEC Vidicons to satisfy 
a wide range of applications: 


GEC 7226 Short length with low power heater. 


GEC 7226A Ruggedized version of the 7226. 


GEC 7336 Broadcast quality live pick-up with 


SIGNAL OUTPUT CURRENT 
MICROAMPERES 


provision for dynamic focus. 


aie 
2 
| 
a : ete : ~ 
GEC 7522 Electrostatic Focus and Deflection re- -— | 
quiring no external deflection and focus a Lit H 
| | | | EPLATE TEM 
components. ammeter Prat tae 


2870°K TUNGSTEN ILLUMINATION ON FACE PLATE- oe 


tH 


30°C 


pads —-Es Pe B 
oS 


TYPICAL LIGHT TRANSFER CHARACTERISTIC 


For complete information on these high sensitivity tubes contact GEC by writing to: 


where tube research begins 


GENERAL ELECTRODYNAMICS CORPORATION 


4430 FOREST LANE © GARLAND, TEXAS «BROAD WAY 65 1L Gd 
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$$ International ELECTRONIC SOURCES 


Magnetic Amplifiers in Rolling-Mill Drives, 
Edmund Fiebig and Robert Joetten. “AEG 
Prog.” #7, 1961. 7 pp. The application of 
magnetic amplifiers in combination with ma- 
chines and rotary amplifiers for automatically 
controlled rolling-mill drives are described. 
(Germany in English.) 


Magnetic Amplifiers for the Speed Regulation 
of Automatic DC Winders, Richard Floete. 
“AEG Prog.” #7, 1961. 6 pp. Based on the 
characteristics of magnetic control and limit- 
ing amplifiers, the operation of automatically 
controlled de winders is described. (Germany 
in English.) 


MEASURE & TESTING 


Acoustic Resonance Method for Analysis of 
Gaseous Mixtures, J. Kacprowski and T. Uthke. 
“Roz. Elek.” Vol. 7, #1. 384 pp. The sub- 
ject of this paper is the development of the 
acoustic method for measuring the volume 
composition of different gaseous mixtures. 
The method described is based on the measure- 
ment of the velocity of sound in the mixture 
under investigation. (Poland.) 


Feasibility of Standards for Loss-Angle Tan- 
gent of Condensers, A. Jellonek. ‘Roz. Elek.”’ 
Vol. 7, #1. 14 pp. The measurement of loss- 
angle tangent being a frequent operation 
carried out with a variety of instruments calls 
for the adequate standards which would enable 
to concert the records compiled from various 
sources. (Poland.) 


Correlation Measurements Relating to tl're- 
quency Diversity in the HF Region, J. Gros- 
kopi, et al. ‘‘Nach. Z.’’ March 1961. 5 pp. 
The correlation of the reception areas for 
different values of frequency spacing has been 
measured on an HF link Tokio—Frankfurt/- 
Main. The measuring arrangement and the 
method of evaluation are described. (Ger- 
many.) 


A Genuine Double Pulse Generator, T. Friese. 
“El. Rund.”” April 1961. 2 pp. The generator 
and its application in measuring the resolu- 
tion of coincidence, anti-coincidence and count- 
ing circuits is described. (Germany.) 


Field Pattern Measurements of Various HF 
Directional Aerials Using Aircraft, R. T. Rye. 
“Proc. AIRE.” Dec. 1960. 7 pp. Tests which 
established the actual field patterns of various 
full scale HAD (Horizontally Arrayed Dipoles), 
Thombic?, Inclined Vee* and Franklin aerials 
at selected frequencies are described. (Aus- 
tralia.) 


An Omegatron for the Quantitative Analysis 
of Gases, A. Klopfer and W. Schmidt. ‘‘Phil. 
Tech.” #6, 1961. 9 pp. The present tendency 
towards high vacua of lower and lower pres- 
sures both in laboratory equipment and in 
electron tubes and other industrial products, 
makes it important to determine accurately 
the composition as well as the total pressure 
of the residual gas. Among the various kinds 
of mass spectrometer used for this purpose, 
the omegatron is particularly well suited—as 
this article describes—for determining, quali- 
tatively and quantitatively, the composition of 
a gas at pressures lower than 10-°° mm Hg. 
(Netherlands, in English.) 


Frequency Measurements of Damped Oscilla- 
tions in the Presence of Interference, R. 
Giersiepen. ‘Freq.’ April 1961. 7 pp. After 
a basic comparison of the well-known fre- 
quency measurement methods with a view to 
the determination of the frequency of a 
damped wave, the paper describes the ap- 
proaches taken for determining the period 
duration of the natural oscillation of the 
human arterial circulatory system from the 
time function of the blood pressure in the 
upper-thigh artery. (Germany.) 
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Required Frequency of 
Measurements in Discrete Control, E. L. 
Itskovich. “Avto. i Tel.” Feb. 1961. 8 pp. 
A technique of calculation of a required fre- 
quency of measurements in discrete control 
of technological plants is described. (U.S.S.R.) 


Determination of 


Some Recent Developments in Ultra-High 
Vacuum Technology, P. A. Redhead, E. V. 
Kornelsen. ‘‘Vak. Tech.” March 1961. 9 pp. 
Various techniques developed for the produc- 
tion and measurement of ultra-high vacuum 
in small glass systems are described. (Ger- 
many.) 


An Automatic Check-Out and Recording Net- 
work, R. Mansey. “Elec. Eng.’’ May 1961. 
8 pp. This article describes an existing 
British automatic check-out equipment de- 
signed for a missile system, which has proved 
suitable for any aircraft or similar system 
where the parameters are predominantly elec- 
trical. (England.) 


A Torquemeter for Milling Investigations, J. 
L. Gwyther. “Elec. Eng.’”” May 1961. 4 pp. 
A torquemeter for measuring the cutting 
torque on a milling machine is described. 
(England.) 


The Measurement of Mechanical Oscillations 
Using Polarization Filters, Rudiger Hartwig. 
“Freq.” March 1961. 11 pp. Part I: As a 
first step the fundamentals of this measure- 
ment method are stated; they are essentially 
in the field of optical techniques. Part II: 
The practical application of the measurement 
method is shown. (Germany.) 


Solid-State Research at Low Temperatures. I. 
Introduction, J. Volger. ‘‘Phil. Tech.” #6, 
1961. 6 pp. The author has chosen a number 
of instances of the work being done in this 
field, at the Philip Laboratories and elsewhere, 
which will be presented in the form of three 
articles. It will be the aim in each subject 
discussed to explain why it is so important 
that the properties in question should be 
studied at low temperature. The first article 
which is an introduction to the subject, be- 
gins by considering what exactly is meant by 
low temperature. (Netherlands, in English.) 


Performance of Simple Rectifier When Meas- 
uring Non-Sinusoidal Voltages, H. Gommlich. 
“Bl. Rund.” April 1961. 6 pp. The author 
describes the properties of the well-known 
rectifier circuit for measuring purposes and 
the performance of such circuits when non- 
sinusoidal voltages are measured. (Germany.) 


i 
Ct 
SEMICONDUCTORS 


Transistorized Line Equipment for 12-Channel 
and “12-+-12” Channel Carrier-Current Tele- 
phone Systems, J. Aubert, et al. “Cab. & 
Trans.” Jan. 1961. 21 pp. Substitution of tran- 
sistors for electron tubes allows to simplify 
the building of carrier-current 12- and 
“12112” channel telephone line equipment, 
resulting in noticeable cost reduction as com- 
pared with former systems. The authors study 
how the more or less complex structure of the 
equipment depends on the choice of repeater 
spacing. (France.) 


Transistorized ‘12i-+12’? Channel Telephone 
System with 6 ke/s Channel Spacing, G. Fuchs 
and J. Boulin. “Cab. & Trans.” Jan. 1961. 
18 pp. A new low-cost ‘12-+12” channel 
carrier-current telephone system, with 6 ke/s 
channel spacing and transistorized equipment 
is described. (France.) 


Minimal * Clipping Levels of Semiconductor 
Clippers, M. E. Movshovitch. “Radiotek” 16, 
#4, 1961. 4 pp. Lowest possible clipping levels 
are determined for two-sided semiconductor 
clippers. The recommended methods of analy- 
sis can also be applied to vacuum-tube clip- 
pers. (U.S.S.R.) 


November 1961 


Frigistors—Thermopairs Consisting of Semicon- 
ductor Material for the Use as Coolers and 
Heating Pumps. “El Rund.” March 1961. 3 
pp. Research in the field of semiconductors 
has lately resulted in the development of 
bismuth-tellurium compounds having an ex- 
traordinary Peltier effect. (Germany.) 


Recombination of Injected Carriers in Trans- 
istors, H. U. Harten. “El Rund.’’ March 1961. 
4 pp. The paper indicates the cause of recom- 
bination and the effect upon current amplifi- 
cation in a conventional alloyed transistor. 
(Germany. ) 


A Transistorized Differential Equalizer. “Rund- 
funk.” April 1961. 10 pp. Valve circuits for 
emphasizing, without phase distortion, the 
higher frequencies of the video signal have 
been known for some time. As part of the 
general trend towards the transistorization of 
video equipment, there has been developed a 
transistorized differential equalizer. (Germany.) 


Pe) Sg 


TELEVISION 


Synchronizing and AGC Circuits in TV Recei- 
vers, E. M. Cherry. ‘‘Proc. AIRE.” Feb. 1961. 
16 pp. One of the problems associated with 
TV receivers is the designing of synchroniz- 
ing circuits which will perform satisfactorily 
in the presence of noise interference. There 
are two fundamental methods for discrimin- 
ating between signal and noise. The more 
powerful method depends on the redundancy 
of the synchronizing pulses; the AFC system 
for synchronizing the line oscillator is an ex- 
ample. This paper is concerned primarily with 
the method of amplitude discrimination. 
(Australia.) 


The Modulation of Television Transmitters in 
the Intermediate-Frequency Stage. ‘‘Rund- 
funk.” April 1961. 9 pp. The paper deals 
with problems of television-transmitter tech- 
nique, the solution of which, by adopting the 
intermediate frequency and low-level modu- 
lation, results in a number of advantages 
from the point of view of transmission tech- 
nique. (Germany.) 


A Temporary NDR Television Studio at Han- 
over. “Rundfunk.” April 1961. 8 pp. The NDR, 
in December 1960, took into operation at Han- 
over a temporary television studio, which is 
intended for interviews, topical reports and 
the like. It is planned to originate program 
contributions in this studio for a certain time 
and later to take it out of service. (Germany.) 


A New Type of Television Systems. I. L. Valik, 
L. I. Chromoff. ‘““Radiotek’”’ 16, #2, 1961. 5 pp. 
The rising need and application of television 
methods of image transmission in various in- 
dustral fields, scientific research etc., is closely 
paralleled with a development of new types 
of television systems. On the basis of pre- 
vious works by the same authors, specific as- 
pects are discussed of one of these new types 
of systems—systems with separated processes 
of recording and reading (small frame tele- 
vision). (U.S.S.R.) 


Examining Image-Iconoscope Camera Tubes by 
Means of a Special Test Equipment, Albert 
Kaufmann. “Rundfunk.” Feb. 1961. 8 pp. 
The paper briefly describes equipment for test- 
ing image-iconoscope camera tubes and shows 
its possibilities from the measurement point 
of view. (Germany.) 


Characteristics of an Elementary Television 
Channel, P. M. Makovetzky. ‘“Radiotek’’ 16, 
No. 4, 1961. 11 pp. Concepts of amplitude- 
frequency and frequency-frequency character- 
istics of an elementary channel are introduced. 
Discussed is a possibility of constructing a 
fundamentally new class of highly sensitive 
transmitting tubes which would not employ the 
principle of charge storage. (U.S.S.R.) 
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Series 10000 


DISPLAY NUMBERS, WORDS, A versatile readout 
COLOR, AND SYMBOLS! employing all the above 
mentioned features plus a large one inch char: 
acter size, Ideal for computers, electrical and 
electronic test equipment, control systems, 
and annuneimtion boards, Price complete trom 
$18.00, Write today for complete detailed 
specifications and quantity prices, 
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SYSTEMS—WISE... 


> TVA is having two digital computers installed to 
control its Paradise Station Units 1 and 2 near Drakes- 
boro, Ky. The computers, manufactured by TRW Com- 
puter Co., div. Thompson Ramo Wooldridge Ine., will 
automatically control the turbine generators, sequence 
monitor the steam generators, and will sequence cold 
start, hot restart, normal shutdown, or emergency shut- 
down of the units. The system is built around the 
RW-300 Digital Control Computer. 


HELICOPTER DEFENSE SYSTEM 


ah Sas Ser ts “4 


In field training with U. S. Marines at Twentynine Palms, Calif., is 
America’s first helicopter-transported air defense control system, The 
system provides ground troops with air defense by coordinating the 
firing of Hawk and Terrier guided missile batteries for the destruction 
of enemy supersonic aircraft. Developed by Hughes Aircraft Company’s 
ground systems group, Fullerton, Calif., each system is installed in five 
plastic and aluminum shelters called “helihuts.”” Above, a helihut, 
transported as far as it can go by truck, is carried skyward by a 
Marine helicopter for movement to mountainous ground, 


> New programming aid which minimizes time and effort 
needed to convert punched card machine operations to the 
solid-state IBM 1401 computer has been announced by 
IBM. The FARGO system compiles 1401 programs in less 
than 30 see. for the automatic preparation of business re- 
ports. FARGO (Fourteen-O-One Automatic Report Gen- 
erating Operation) is a “load and go” programming sys-~ 
tem. 


> Dial-o-verter Systems which transmit data over regular 
telephone lines at speeds up to 1,500 words per minute, 
will have been installed in 17 cities from coast to coast by 
the end of the year, according to an announcement made 
today by the Digitronics Corporation. Dial-o-verter Sys- 
tems have already been transmitting data, complete with 
verification, at a speed of 1,000 words per minute, utilizing 
punched paper tape equipment. New installations to be 
made shortly will include magnetic tape terminals, which 
will increase the speed of transmission to 1,500 words 
per minute. Installations which have been functioning for 
several months indicate a probable error occurrence in 
less than 2 out of 100 blocks. However, the Dial-o-verter 
System automatically detects and corrects all errors, re- 
sulting in error-free receipt of data. 


> Brookhaven National Laboratory has ordered a digital 
data logging system built by Datex Corp., Monrovia, 
Calif., that will record data from experimental atomic 
energy research and warn of improper operation of equip- 
ment. The system will monitor all active input informa- 
tion, warn of any input point outside of preset limits and 
periodically record all input information. 


>» TRW Computers Company, a division of Thompson 
Ramo Wooldridge Inc., has installed an RW-300 computer 
control system at the Tulsa refinery of DX Sunray Oil 
Company to perform on-line, closed-loop control of a new 
85,000 barrel-per-day crude oil distillation unit. The new 
distillation unit replaces five older crude units that had a 
capacity of 75,000 barrels-per-day, it is the first major 
refinery unit to incorporate a computer control system in 
its original design. The RW-300 provides continuous and 
automatic control of the huge process-scanning 191 proc- 
ess instruments and adjusting 80 controller setpoints to 
maintain optimum efficiency. Such variables as tempera- 
tures, pressures, flow rates, and stream compositions are 
checked every 10 minutes and their readings are com- 
pared with predetermined limits stored in the computer’s 
memory. Using this instrument data and a mathematical 
model of the process, the RW-800 exercises direct control 
over the distillation unit by automatically adjusting the 
appropriate controller setpoints. 


> The General Electric Comp. has been awarded a $6 mil- 
lion contract to expand the facilities of the Southern Rail- 
way System. The new contract will double the Southerns 
use of the electronic communication system. The micro- 
wave network will be installed between Ohio; Atlanta, 
Ga.; and Birmingham, Ala. 

The equipment will be battery operated, contributing to 
greater reliability as it will not be subject to transmission 
‘hits’ associated with commercial power lines. These micro- 
wave installations replace telephone lines, and increase 
reliability as they are not vulnerable to snow and ice, 
and other bad weather. 


SOLVING TIME AND DISTANCE PROBLEMS 


A high-speed IBM Tele-processing system linking computer cen- 
ters in Manhattan and Poughkeepsie, N. Y., was introduced by IBM 
and the New York Telephone Co. Here Warren C.Hume (holding mag- 
netic tape reel), president of IBM’s Data Processing Di- 
vision, and Walter A. 
Giles, vice president 
of the New York 
Telephone Company, 
examine a model of 
a microwave tower 
similar to that used 
in the 68 air-mile 
transmission, Data is 
sent between the 
two IBM computer 
centers — in either 
direction or both 
ways at once — ata 
speed of 15,000 char- 
acters per second, 
This is more than 
1,000 times as fast 
as human speech. 


A STANDING wave on a trans- 
‘% mission line results from the 
combination of an incident and re- 
flected electromagnetic wave. A 
portion of the incident wave is re- 
flected whenever there is an elec- 
trical discontinuity, such as a di- 
electric bead or a change in dimen- 
sions, in the transmission line. A 
reflection also occurs if the line is 
terminated by a load that does not 
match the characteristic imped- 
ance of the line. Total reflected 
wave obtained is usually some com- 
bination of the load reflection and 
the small reflections resulting from 
the discontinuities in the line. The 
problem in most measurements is 
to accurately determine the reflec- 
tions due to the load alone. 

Standing wave measurements are 
often made by sampling the elec- 
tric field along a transmission line. 
VSWR (voltage standing wave ra- 
tio) is taken as the ratio of the 
maximum to minimum voltage 
across the line. 

Ratio of the reflected to incident 
wave is related to VSWR in the 
following manner: 

Vr VSWR —1 
L Vi ] - VSWR +1 

It is necessary to connect the 
equipment or component under 
test to some measuring instru- 
ment when VSWR is to be meas- 
ured. Thus a junction of two trans- 
mission lines is formed. At each 
junction or connection in a trans- 
mission line, a reflection is set up 
as there can never be a perfect 
lineup of two mating surfaces. In 
a wave guide system this problem 
can be reduced to negligible propor- 
tions. Inside dimensions of wave- 
guide can be milled, ground or ex- 
truded to exacting dimensions, and 
the two flange mating surfaces can 
easily be made flat and perpen- 
dicular to the inside dimensions of 
each waveguide. Furthermore, 
there is no need for supports to be 
placed within the transmission me- 
dium since there is no inner con- 
ductor. A good example of a low 
reflection waveguide component is 
a precision milled slotted section 
body. Mating of two such compo- 
nents produces a maximum VSWR 
of less than 1.01 to 1 in X band. 
With coaxial lines, however, the 
connection is usually made by join- 
ing some standard connector on one 
line to a mating connector on the 
other line. These connectors re- 
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quire beads for support of the inner 
conductor and spring fingers, to 
provide contact between the inner 
and outer conductors on each con- 
nector. Buildups of tolerances per- 
mit only one of the conductor pairs 
to make a butt contact. The bead 
and the contact fingers at the junc- 
tion between the measuring instru- 
ment and the test piece set up small 
reflections which combine with the 
reflection from the load, and create 
a serious problem in the measure- 
ment and ability to define coaxial 
line VSWR. 


Types of Coaxial Line 


Coaxial line can take many forms. 
Most common are rigid air line and 
solid dielectric cable. 

In addition to the rigid air lines 
and solid dielectric cables there is 
a line that has an inner conductor 
positioned by six hollow dielectric 
tubes which are placed between 
the inner and outer conductors. 


Table One 


Rigid Air Lines 
TT EE 


I.D. O.D. DESIGNATION 
(Inches) (Inches) (Inches) cc 
0.125 0.285 % 49.4 
0.375 0.811 % 46.3 
0.341 0.785 % 50.0 
0.664 W527 1% 50.0 
1.315 3.027 3% 50.0 
171 5.981 6% 75.2 
2.600 5.981 6% 50.0 
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L. O. Sweet 


Measurement of 


The resulting structure, called Spir- 
o-line, combines some of the fea- 
tures of rigid air line and cable. 
It is flexible, has a lower attenua- 
tion than an equivalent solid di- 
electric cable, and a higher power 
rating than an equivalent air line. 
Spir-o-line is manufactured as a 50 
ohm cable in %, %, %, 15% and 
3% inch sizes. 


Connectors and Adapters 
Type N 


Type N is the most frequently 
used coaxial line connector. It is 
a matched 50 ohm general purpose 
connector for small and medium 
size r-f cables, and is completely 
gasketed for weatherproof opera- 
tion. 

Curves showing the VSWR of 
several different mating pairs of 
connectors are shown in Fig. 2. 
These curves were obtained with 
a rigid 50 ohm air line attached 
to the input and output of the 
connector pair. Thus the results 
do not include the effects of any 
cable connection. Relatively low 
values of VSWR that occur for the 
mated pairs UG-21 A/U—UG-23 
A/U and UG-21 B/U—UG-23 B/U 
from 7-10 KMC result from the fact 
that the reflection of one connector- 
half cancels the reflection of the 
other. If one of these connector- 
halves is not connected with the 
proper mating half, a_ reflection 
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VSWR in Coaxial Systems 


W hat are the different methods of defining and measuring coaxial VSWR? 
This article provides a simplified explanation. 
It lists the accuracy obtainable with presently available equipment 
and also brings to light the lack of standardization still present 
in the measurement and specification of coaxial VSWR. 


cancellation will no longer occur and 
the VSWR will be higher than 
shown. Connector-halves of the 
D/U types are not dependent on 
this cancellation to any significant 
degree. Curves of VSWR for the 
connector pairs going from rigid 
line to RG-5/U, RG-9/U and RG- 
14/U cable are shown in Fig. 2. 
The corresponding cable connectors 
that. were used were the UG-18 
C/U, UG-21 D/U, and UG-204 C/U. 


Type C 

Type C connectors were primarily 
designed for medium size cables 
such as RG-5/U, RG-7/U, etc. They 
have a bayonet-lock coupling which 
permits fast connection and dis- 
connection. Standard design of 


Fig. 1. 
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Curves showing the VSWR of several different mating pairs 
of type N connectors were obtained with a rigid 50 ohm air line 
attached to the input and output of the connector pair. 
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connectors has a peak voltage rat- 
ing of 1000 volts, although several 
types with a 5000 volt rating are 
available. Rigid line to cable VSWR 
for a RG-5/U cable with a Type 
C UG-626 A/U connector, an RG- 
9/U cable with a Type C UG- 
573/U adapter, and an RG-17/U 
cable with Type C UG-708/U 
adapter are shown in Fig. 3. 


BNC 

BNC connectors were designed 
for small flexible cable such as 
RG-55/U and RG-58/U. They are 
small in size and have bayonet- 
lock coupling for fast connect-dis- 
connect. All have a nominal volt- 
age rating of 500 volts peak, and 
are gasketed for weatherproof op- 
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eration. Rigid line to cable VSWR 
with a BNC UG-88 C/U and a UG- 
89 B/U as mating connectors is 
shown in Fig. 4. 


Type HN 

The HN connectors are high volt- 
age (5000 volts peak) weather- 
proof connectors designed for use 
with medium sized cables. The high 
voltage design was based on in- 
creased leakage paths obtained by 
overlapping plug and jack dielec- 
tric beads, overlapping cable and 
connector dielectrics, and elimina- 
tion of air pockets at dielectric in- 
terfaces through the, use of Dow 
Corning No. 4 silicone grease. 
Maintenance of long leakage paths 
introduces impedance mismatches 


Fig. 2. Measured VSWR of type N cable connectors for connector 
pairs going from rigid line to RG-5/U, RG-9/U and RG- 14/U cable. 
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Fig. 3. Measured VSWR of type C cable connectors for connector 
pairs going from rigid line to RG-5/U, RG- 9/U and RG-14/U cable. 
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DATACABLE 


A COMPLETE 
SERIES OF | 
DATA. a4 
PROCESSING | | 
] 
j 
| 


AND TRANSMISSION 
CABLE 


Times! Datacable is the first full 
line of engineered cable to meet 
every data-system requirement, and 
includes — ; 


H 
© Miniature low-capacitance 
coaxial cables. 
e Low mutual capacitance 
twisted and multi-pair cables. j 
e Miniature low attenuation | 
95 ohm system cables. | 
@ U/L approved Teflon® 
insulated backpanel wire, 
@ Wide-band matched \ 
impedance coaxial cables. 
e Large multi-conductor cables | 
incorporating any or all 
of the above types, 


Datacable is the result of Times’ | 
years of experience in cable applica. 
tion and design engineering for the | 
computer industry, Select the cable 
for your application from the many 
standard’ Datacables, or let our 
engineers assist you in developing 
or adopting a cable to your special 
requirements, 


® DuPont 
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TIMES WIRE & CABLE DIVISION 


The International Silver Company 
WALLINGFORD, CONNECTICUT, U.S.A | 


Clip This Coupon To Your Calling Card or Letterhead 


Please rush FREE literature on: 


(] Coaxial Cables 
([) Data Transmission Cables 

(-] Multi-Conductors & Hook-up Wire 
() For Info. Only = >) Have Rep. Call 
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For Military and 
Commercial 
Applications 


Grayhill 
Miniature 


These switches are designed to meet 
military and commercial specifications 
and ruggedly built to precision stand- 
ards. 

Grayhill No. 5000, No. 12, and No. 
24 Series. 1.01” dia. Break 1 amp., 115 
VAC, resistive. Carry 5 amps. I to 10 
decks, 2 to 10 positions per deck—1 or 
2 poles per deck—shorting or non- 
shorting. Life 100,000 cycles. Also No. 
24 Series, spring return switch. 

Concentric Shaft. No. 6 (1 to 3 decks 
per shaft—Total 6 decks) and No. 36 
Series (1 or 2 decks per shaft. Total 4 
decks). 1.01” dia. 2 to 10 positions per 
deck. Break 1 amp., 115 VAC, resistive. 
Carry 5 amps. Two switches in one. 14” 
shaft controls }4 of the decks, '¢”" shaft 
controls the other half. 

No. 45 Series Midget. .640" dia. 
Single deck only. 60° indexing. Break 1 
amp., 115 VAC, resistive. Carry 5 amps. 
Life 100,000 cycles. 


yv Switch 
yTest 
Connect 
with 
GRAYHILL 


Grayhill offers a full line of 
Rotary Tap Switches, Push 
Button Switches, Test Clips, 
Binding Posts, and other 
miniature’ electrical and 
electronic components. 


ASK FOR CURRENT CATALOG. 


Phone: Fleetwood 4-1040 
543 Hillgrove Avenue, 
LaGrange, Illinois 


‘*PIONEERS IN MINIATURIZATION*’ 
Circle 146 on Inquiry Card 
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Fig. 4. Curve of rigid line to cable VSWR with BNC cable connectors. 


Measurement of VSWR (Continued) 


which limit the upper frequency to 
about 4 Kmc. A curve for rigid line 
to rigid line VSWR of the HN con- 
nector is given in Fig. 5. 


Type LC and LT 


LC and LT connectors are elec- 
trically similar, are weatherproof, 
and may be used in exposed loca- 
tions. LC connectors were designed 
for large r-f cables such as RG- 
17/U and RG-19/U while the LT 
connectors were designed for the 
high temperature cables RG-117/U 
and RG-118/U. 


Type UHF 

UHF connectors are general pur- 
pose connectors for small and me- 
They are not 


dium sized cables. 


SLOTTED 
SECTION 
#1 


SLOTTED 
SECTION 
#2 


POWER 


CONNECTOR 
IN PAIR 


tor pair. 


matched in impedance and there- 
fore are not recommended for use 
above 200 Mc. Maximum operating 
voltage is 500 volts peak. 


Miniature Connectors 


Miniature connectors have not as 
yet been standardized and given 
military designations. Different 
types are available from the differ- 
ent connector manufacturing com- 
panies such as Industrial Products 
Co., Automatic Metal Products Co., 
Amphenol Electronics Co., and 
Microdot, Inc. 


Adapters 


There are many adapters that 
have been designed to permit the 
joining of one type of connector 
to another. Common types of 
straight adapters that are in use 
are best presented by Table 3. The 


TUNER TERMINATION 


Fig. 6. Two slotted section method for measuring VSWR of a connec- 


number in a box common to two 
connector types is the adapter used 
to connect them together. Any 
number other than an RG number 
is an IPC designation. 


Philosophy 

From a practical point of view, 
the engineer is usually interested 
in obtaining VSWR data that will 
describe the performance of a com- 
ponent as it is to be used. He 
wants the measured VSWR to in- 
clude the effects of any mating con- 
nector pairs since such mating 
pairs must be used if the compo- 
nent is to be connected to any- 
thing. VSWR information that is 
given may be measured with a 


nector pair, 


standard connector pair, or without 
any connector pair. 

The design of coaxial compo- 
nents cannot neglect the problem 
of connector reflection. Residual 
VSWR of connector is moderately 
high at microwave frequencies and 
constitutes a major difficulty if the 
design is to work over a wide fre- 
quency range. 

There are three common methods 
of measuring and specifying low 
VSWR coaxial components. One 
makes use of standard coaxial con- 
nector parts. It constructs the re- 
mainder of the components to pro- 
vide cancellation of the reflections 
from the connectors at the frequen- 
cies of highest individual VSWR 
of each. Another makes use of 
special non-standard connectors. 
These contain special beads and 
usually require the use of a special 
mating connector for low VSWR. 
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FREQUENCY (KMC) 
Fig. 5. Curve for rigid line to rigid line VSWR of the HN connector. 


The third is just to neglect the 
connector VSWR, and state the 
VSWR of the component when 
measured in air-line. Unfortunately 
the designers of components rarely 
state which of the three methods 
has been used as a basis for the 
data and measurement of the com- 
ponent. 

Philosophy for the first method 
is that the use of standard con- 
nectors is universal, and _ that 
VSWR of a component should be 
measured and stated as it is to be 
used in the field where it is mated 
with a perfect standard connector. 
Thus the user can always dupli- 
cate the measurement made by the 
manufacturers, and predict the ac- 
tual VSWR of the component when 
it is placed in his system. It is 
usual for the VSWR specified by 
the manufacturer that uses this 


power| SLOTTED| RIGIO | cagie caste | Risio |storreo| | 
UNING 
SECTION | LINE Iconnector|_CABLE_|connecToR! LINE | SECTION ERMINATIO 
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Fig. 7. Frequency variation method for measuring VSWR of a con- 


method to be higher than that of 
the manufacturer adhering to 
either of the other two philoso- 
phies. 

Philosophy behind the other two 
methods is simple: Do not penalize 
the component because of the con- 
nector deficiency. Thus one group 
of manufacturers redesigns the 
connector making it special, and the 
other just neglects the connector 
entirely. The user cannot predict 
the VSWR of components made by 
manufacturers adhering to these 
philosophies. When placed in the 
user’s system the VSWR of the 
component may be higher or lower 
than that specified. The federal 
government usually alleviates this 
problem by specifying that all con- 
nectors must meet MIL-C-71; the 
specifications for standard connect- 
ors. 

(Continued on page 218) 
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ROHN 
COMMUNICATION 


TOWERS 
STAND THE TEST! 


Everyone knows that ice loading, 
coupled with high winds, is the 
severest of all tests for a tower. 
Here are details of how a ROHN 
No. 55 Communication Tower with< 
stood such a fest: 


A partially erected ROHN Tower 
was caught in a severe Canadian 
ice and snow storm in December, 
1960. Only 120 ft. was erected of 
the 250 ft. completed tower when 
the storm broke. It withstood the 
tremendous rigors of the ice and 
wind! After the storm passed, this 
ROHN Tower was completed to 
become part of a communication 
system in Montana. Midwest Com- 
munications did the erection for 
Rohn Systems, Inc. 

For Towers That Stand Rigorous 
Abuse, Call or Write: 


ROHN Manufacturing Co. 
P. O. Box 2000 
Peoria, Illinois 


“Pioneer Manufacturer of 
Towers of All Kinds” 
Representatives Coast-to-Coust, 
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Fig. 8. Sliding short 

method for measur- POWER 
ing VSWR of a con- IN 
nector pair. 


Measurement of VSWR (Continued) 


Measurement of VSWR VSWR due to the component and 
its connectors is measured. 

When VSWR of the one-port 
less its connectors is required, sev- 
eral methods are useful. In the first 
method the beads are eliminated 
and the unknown is connected di- 
rectly onto the unbeaded output end 
of a slotted section. Special effort 

At lower frequencies, where the is made to ensure the butting of 
connectors cause negligible effect, a both inner and outer connectors. 
slotted section or impedance bridge PRD Type 205A, N231, and 200 
will measure the one-port input series of slotted sections make pro- 
VSWR or two-port insertion VSWR vision for this measurement. There 
with little error due to the connec- is no bead at their output connector 
tors. At the higher frequencies the and the center conductor is canti- 
same measurement procedure is levered from the input connector 
often used and the resulting total bead. When the load is connected, 


VARIABLE 
SHORT 


CABLE 
CONNECTOR 


SLOTTED 
SECTION 


RIGID LINE 
ADAPTER 


CABLE 


VSWR information most com- 
monly required is input VSWR of 
a one-port and the insertion VSWR 
of a two-port. These are usually 
measured through a rigid line to 
rigid line connector pair or a rigid 
line to cable connector pair. 


Table Two 


Common Solid Dielectric 50 Ohm Cables & Connectors 


Connec- 


fon yee Remarks 


UG-18 B/U, UG-18 C/U|UG-20 B/U, UG-20 C/U |Small microwave cable; double 
braid 


UG-626 A/U 


UG-21 B/U, UG-21 C/U 
UG-21 D/U 


UG-630/U 


UG-23 B/U, UG-23 C/U, | Medium size circuit cable with 
UG-23 D/U high attenuation stability; 
double braid 


UG-628 A/U, 
UG-942 A/U 
UG-59 A/U, UG 59 C/U 
UG-59 B/U, UG-59 D/U 


UG-570/U 
UG-632/U 
UG-60 C/U, UG-60 B/U, 
UG-60 A/U, UG-60 D/U 


UHF | PL259 A, NT-49195 
PL259, NT-49190 
RG-17/U N UG-167/U, UG-167 A/U|14850 (IPC#) Large high power, low attenua- 
UG-167 B/U tion transmission cable; single 
UG-167 C/U braid 
UG-167 D/U 
Cc UG-708 A/U UG-333 A/U, 
HN UG-495 A/U UG-333 B/U 
LG UG-154/U NT-49579 
RG-58/U N UG-536/U, UG-536 A/U|35025 (IPC#) General purpose small size 
flexible cable; small braid 
BNC |UG-8 B/U, UG 88 B/U, |UG-89/U, UG-89 A/U 
UG-88 A/U, UG-88 C/U |UG-89 B/U 
TNC | 79875 (IPC#) 79450 (IPC#) 
(e UG-709 A/U UG-704/U 
BN UG-245/U 
HN 16750 (IPC#) 18325 (IPC#) 
MB 45525, 49200, 45575, 48025, 48175 
61400 (IPC#) 49225 (IPC#) 


RG-117/U N 90400 (IPC#) 


UG-532/U 


82-117 (Amphenol) 
51325 (IPC#) 


Semiflexible cable, for —55°C, 
to 250°C, single braid 


UG-926 A/U 


UG-711 A/U 


(IPC) Subminax 27-30, 27-34 
(Amphenol) MM 58300, 58425 
Microdot 32-55 

32-21, 32-23 
Automatic 
Metal Prod. RF-3621 


RG-196 Miniature cable, can be used 


to 200°C 


27-31, 27-35 
54200 (IPC#) 
31-34, 31-53 


RF-3650 
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the joined center conductor is sup- 
ported by the slotted section input 
bead at one end and the unknown 
at the other end. Such a situation 
would arise, for example, when try- 
ing to measure the VSWR of an in- 


ternal load for a coaxial directional . 


coupler or a hybrid. 

In the second method, the one 
port is connected to the slotted sec- 
tion by use of standard connectors. 
The remainder of the one port is 
made to slide longitudinally in the 
line. It is then moved until a maxi- 
mum VSWR and then a minimum 
VSWR are obtained in the slotted 
section. Maximum VSWR is then 
the product of the VSWR’s due to 
the component and the connector 
pair, and the minimum VSWR is 
their quotient. 

From this information, and the 
knowledge of the shift of minimum 
position in the slotted section for 
maximum and minimum VSWR, it 
is possible to calculate the VSWR of 
the component. If the position of 


HOF REF Sone 
« 


Fig. 9. Rotary Standing Wave Indicator shown 
is designed to cover range from 20 MC to 2 
KMC with a residual VSWR of 1.03 or better. 


the minimum shifts by one quarter 
wavelength from the maximum 
VSWR case to the minimum VSWR 
case, the VSWR of the component 
is greater than that of the connec- 
tor pair. 

Formulas for this calculation are: 

For one quarter wave minimum 
shift 


UA ie Aa Tmax Tmin 


Tmax 
rp = Fe 
Tmin 


For no minimum shift 
(Continued on page 221) 
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“Tt’s a big help in examining our 


video signal to assure perfect syn- 
chronization and to quickly determine 
the quality of the sync pulses,” Mr. 
Kelly adds. “This is by far the most 
versatile and useful monitor we have 
ever used.” 


The new Conrac fully regulated 
monitor will display either sync or 
normal picture at the flick of a 
switch. The 3-position, front-panel 
switch permits selection between 
normal picture, pulse cross, and 
pulse cross expanded. In the last 
position, vertical expansion of ap- 
proximately five times shows each 
horizontal line clearly. In both pulse 
cross positions, video is inverted 
(black is white) and auxiliary bright- 
ness is provided. Thus, pulse cross 
brightness can be preset at a differ- 
ent level from that employed when 
viewing the normal picture. 


My. Kelly’s appraisal of this monitor 
and his experience with other Con- 
rac monitors is not unusual. Consist- 
ency in quality, dependability, and 
versatility are Conrac characteristics 
known and preferred wherever a 
need for monitors exists in the 
broadcasting industry. 


WILLIAM D. KELLY, 
WNEW-TV, NEW YORK, 
SAYS: | 


“OUR NEW 


CONRAC 
PICTURE/PULSE 
CROSS MONITORS 
IMPROVED OUR 
OPERATING 
EFFICIENCY.’ 


FROM 8” THROUGH 27”, BROADCAST AND UTILITY, EVERY CONRAC 
MONITOR HAS A COMBINATION OF UNIQUE FEATURES. 


x Video response flat to 10 
megacycles 


* DC restorer with “in-out” switch 


* Selector switch for operation 
from external sync 


* Video line terminating resistor 
and switch 


CONRAC MONITORS ARE DISTRIBUTED BY RCA, GENERAL ELECTRIC, AMPEX, AND VISUAL ELECTRONICS 


(CONRAC 


Di VW 7. 'S/ ON Glendora, California 


A DIVISION OF GIANNINI CONTROLS CORPORATION 


GCC 1-34 


Makers of Fine Fleetwood Home Television Systems + Telephone: Covina, California, EDgewood 5-0541 
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WASHINGTON 


News Letter 


GENERAL ELECTRIC WITHDRAWS—The General 
Electric Co. has withdrawn its application to enter 
the satellite communications field through its spe- 
cially-formed subsidiary, Communications Satellites, 
Inc. GE decided not to divert its resources in the 
carrier communications field but to concentrate on 
its “traditional role’ as a manufacturer of space 
vehicles and allied equipment. The GE decision won 
praise from FCC Chairman Minow for the company’s 
contributions of “scientific, technical, and other in- 
formation in the fields of space technology and satel- 
lite communications.” The FCC Chairman expressed 
the hope that the Commission “will continue to have 
General Electric’s active participation in these mat- 
ters in order that the important questions involved 
may be resolved expeditiously and wisely.” 


TV PROPOSAL—FCC Commissioner Robert E. Lee 
has proposed withdrawal of VHF televison channels 
in eight more areas of the country as well as speedy 
conversion to an all-UHF television system if the 
New York City tests prove the feasibility of such 
operations. The proposal would provide a plan to 


SILICON 
ZENERS 


Look for.. 


XY MB 
+ Oy 


AMERICAN 


SEMICONDUCTOR CORP. 
3940 N. Kilpatrick Ave. * Chicago 41, Ill. 
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make available added frequency space for both the 
Bell System’s program for a nationwide, broadband 
common carrier mobile radiotelephone network and 
for a variety of public safety, industrial, and land 
transportation mobile radio systems. The tentative 
Lee proposal for deriving 34 land mobile frequency 
channels in the eight areas has not yet gained adop- 
tion by the FCC, but is considered a precedent for 
future relief for the land mobile services. 


SPACE ALLOCATIONS—The special CCIR study 
group of the ITU to be held in Washington next 
spring to consider the allocation of frequencies for 
space communication and other space purposes will 
precede the International Radio Conference sched- 
uled to be held in 1963. ITU Secretary General Gross 
has stated that many of the attending countries with 
considerable influence on the ultimate results will 
not have an immediate requirement for frequencies 
for their own space activities. But, he stressed, they 
will have an interest in accommodating space needs 
on a basis that will not prevent the use of the same 
frequencies for ground or earth microwave purposes. 
Many of them will be concerned as to whether the 
large countries such as the United States and the 
Soviet Union use the lower microwave frequencies 
to cause significant interference with their own 
ground services. 


National Press Building ROLAND C. DAVIES 


Washington 4 


Very Small, Low Noise 
Mixer -Preamplifier 


8.5-9.6KMC 


Newest in LEL’s broad line of mixer-preamplifiers, 
the XBO-8 combining an Orthomode mixer and a 
Nuvistor preamplifier provides excellent noise figure, 
small size, very low power drain at lower cost. Other 
models are available for operating ranges from 3.95 
to 10.5KMC. 


SPECIFICATIONS 


Bandwidth 
Noise figure 
+40 VDC at 12ma 
6.3 VAC at 0.4amp 
1-7/8” x 1-1/8” x 4” 


Material 


Send for 48 page Microwave RF/IF Equipment Catalog 


Ee Akron Street 
| INE: Copiague, L. I., N. Y. 


AMityville 4-2200 
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VSWR (Continued) 


Tmax 
ro = are 
Tmin 

Rae Ne Tmax min 


where r. = VSWR of component ess 
connector pair 


VSWR of connector pair 
Maximum VSWR produced 
by sliding component 

Tmin = Minimum VSWR produced 
by sliding component 


A third method uses graphical 
analysis to obtain the reflection co- 
efficient of a load as seen through 
a junction. The procedure was 
originally outlined by Deschamps 
and is described in the literature.? ” 

In many cases, the important 
data is that of the VSWR of the 
connector pair between rigid lines. 
To obtain this data, a sliding load 
of moderate VSWR is connected be- 
hind the connector pair. The above 
formulas are also applicable to this 
case. 

The sliding load may be replaced 
by a sliding short that has its travel 
accurately calibrated. Graphical 
analysis can again be used to obtain 
the insertion VSWR of the con- 
nector pair “two port.” 

Still another method of measur- 
ing a connector pair between rigid 
air lines is the two slotted section 
method (Fig. 6). The procedure is 
to adjust the tuner until a match 
is seen with slotted section #2. 
Slotted section #1 then measures 
the connector pair VSWR. 

It is more difficult to measure 
the insertion VSWR of a connector 
pair that connects a rigid line to a 
cable. Two methods that can be 
used are a frequency variation 
method (Fig. 7) and a sliding short 
method (Fig. 8). 

The frequency variation method 
can be used to measure both r, and 
r, and thus determine the rigid 
line to cable VSWR for two con- 
nector pairs simultaneously. Ac- 
tually, the method is more general 
and r, and 7, can represent co- 
axial to strip line transitions or r, 
can be some termination whose 

(Continued on page 222) 

1J. E. Storer, L. S. Sheirgold, and S. 

Stein, ‘‘A Simple Graphical Analysis of a 


Two Port Waveguide Junction,” Proceed- 
ings of the IRE, August 1953. 


2S. Hopfer, “Precision Measurements 
with Slotted Sections,” PRD Reports, Vol. 
2, No. 3, October 1953, PRD Electronics, 


Inc. 
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FOR 
SUPER-FINE 
CUTTING OF 
HARD, BRITTLE 
MATERIALS... 


me £6 Industrial ; 
tihite Airbrasive Unit 


It may seem a Scrooge-like trick to slice up this Christmas decoration, 
but we think you will agree that it is a good demonstration of the 
ability of the Industrial Airbrasive Unit to cut fragile, brittle materials. 

This unique tool is doing jobs that were up to now thought impos- 
sible. A precise jet of abrasive particles, gas-propelled through a small, 
easy-to-use nozzle, cuts or abrades a wide variety of materials such as 
germanium, fragile crystals, glass, oxides, ceramics, and many others. 

Use it to make cuts as fine as .008”...or remove surface coatings 
without affecting base material...wire-strip potentiometers... deburr 
precision parts...adjust printed circuits...in the laboratory or on an 
automated production line. 

Important too: the cost is low...for under $1,000 you can set 
up your own Airbrasive cutting unit! 


Send us your most difficult samples and 108m 
we will test them for you. 


SEND FOR 
BULLETIN 5705A 
...complete information 


New dual Model D! 


S.S. WHITE INDUSTRIAL DIVISION « Dept.19A*10 East 40th Street, New York 16, N. Y. 
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Measurement of VSWR (Continued) 


VSWR is desired. The line should 
have an electrical length greater 
than 50 times the length of the 
connector pair, and an attenuation 
less than 3 db. The procedure is to 
vary the frequency in steps and 
record the VSWR and minimum po- 
sition for slotted section 1 with a 
match maintained in slotted section 
2. Sufficient variation in frequency 
is used to establish a maximum 
VSWR value ry,x and a minimum 
VSWR value ?nin- 

If the positions of the minimum 
for both maximum and minimum 
VSWR’s are the same, then the 
VSWR of the connector pair at 
slotted section 1 is 


‘ib VY Tmax Tmin 


VSWR value for the connector pair 
at slotted section 2 modified by the 
attenuation of the cable is 


Tmax 
rs = \ etal 
Tmin 


The actual value of 72 is obtained from 
(1 + A) — (1 — A) 
(Cela) are 


Where 


Noe logio™ ( 


Cable attenuation in db ) 
10 


ae : vs » 
If the positions of the minimums are =F 


apart, then 


| Tmax 
Ty => \ ————— 
Tmin 


T's = nV Tmax Tmin 


An assumption made in this meas- 
urement is that the phase and mag- 


N 


FEMALE MALE 


BNC MALE 21850 


BNC FEMALE —__—| UG-491/U | UG-349/U 
UG-491A/U | UG-349A/U 
UG-349/U | UG-29B/U 
UG-349A/U | UG-29A/U 
UG-1034/U 


N MALE 21850 


N FEMALE UG-201/U 
UG-201A/U 
84125 UG-636/U 
UG-636/U  |__ 


C MALE 

C FEMALE 
UHF MALE 
UHF FEMALE 


UG-565A/U 
UG-255/U  |__. 
UG-83/U 
UG-83A/U 
UG-270/U 


¥G-273/U 


LC MALE 
LC FEMALE 


HN MALE 
HN FEMALE 
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1000 CPS 
MODULATOR 


Fig. 10. Set-up for 
the measurement of 
VSWR by a ratio 
method. 


SIGNAL 
GENERATOR 


nitude of the reflections of both 
connector pairs do not change for 
the small variation of frequency. 
The only change is in the phase 
from the reflection at slotted sec- 
tion 2 as seen at slotted section 1 
through the long length of cable. 

Block diagram for the sliding 
short method is shown in Fig. 8. 
Impedance at the end of the cable 
near the short is purely reactive 
and the reflection factor has a mag- 
nitude of unity and a variable 
phase that depends on the position 
of the short. The reflection factor 
at the other cable end has a variable 
phase and a magnitude of less than 
unity because of the attenuation 
in the cable which should be be- 
tween 1 and 10 db. Position of the 
short is varied until a maximum 
VSWR, ?max, iS measured and the 
position of the minimum recorded. 
The short is again varied until a 
minimum VSWR, 7,n,i,, is measured 
and the position of the minimum 
noted. If the minimum positions 
correspond, the rigid line to cable 
VSWR of the connector pair at 
the slotted section is 


Table Three 
Straight Adapters 


N Cc Cc 
FEMALE MALE FEMALE 


UHF 
MALE 
UG-201/U 
UG-201A/U 
UG-1034/U | UG-636/U 


84125 UG-636/U  |__. 


UG-255/U 


UG-57B/U 
UG-57A/U 
UG-564/U 


UG-146/U 


UG-643/U5)2 =e 
——_____.| UG-642A/U 
UG-146/U : 
UG-318/U 


Stat ee UG-299/U 
UG-637/U 


82350 


—______| UG-703A/U 
UG-702/U 
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DETECTOR 


DIRECTIONAL 
COUPLER 


UHF 
* FEMALE 


UG-273/U 


UG-565A/U |..__..___| UG-83/U 
UG-83A/U 
UG-318/U 


UG-637/U 


RATIOMETER 


DETECTOR 


DIRECTIONAL 
COUPLER 


REFLECTED 
WAVE 


DEVICE TO BE 
MEASURED 


\ Tmax 

r= —— 

Tmin 

If the positions of the minima are 
a quarter wavelength apart, 


lf = a/ Tmax min 


Measurement Equipment 
The most common method of 
measuring VSWR in a coaxial line 
is by use of a slotted section and 
a standing wave amplifier. Resid- 
ual VSWR’s available when using 
the slotted sections are usually 1.04 
or better. The inaccuracy is usually 
due to reflections from the bead 
and irregularity in probe travel. 
Commercial slotted sections are 
available to cover a range of fre- 
quencies from 50 Mc to 12 KMc. 
Required length of probe travel is 
at least one-half wavelength at the 
lowest operating frequency. This 
ensures proper operation since the 
maximum or minimum position 
may fall in the center of the slotted 
section. Conventional slotted sec- 
tions are large and cumbersome at 
low frequencies. For example, the 
(Continued on page 235) 


Le Lc 
MALE | FEMALE FEMALE 
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UG-270/U 
UG-271/U 
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for Broadcasters 


An Inexpensive Remote 
GLENN THOMAS, Ch. Eng. 
KUSH, Cushing, Oklahoma 


Many small stations with limited budgets need a 
remote unit which will handle records and provide 
speakers for the immediate area. A PA unit of about 
15 to 20 watts, with a record table on the amplifier, is 
an inexpensive solution. Most of these amplifiers have 
a 4-8-16-500 ohm output. The speakers are connected 
as usual and the broadcast line is connected to the 500 
ohm terminals. A mike input transformer and chassis 
mike connector to match your broadcast mikes is about 
all that is needed. We added a VU meter to ours for the 
convenience of the announcers. 


1. O. Elapsed Time Meter 
STEPHEN J. STANLEY, Studio Superv. 
WAST, Albany, N. Y. 


This is a modification we made in our General Elec- 
tric 4PC4 and 4PC11 studio and remote cameras. It 
gives us a check on both filament and plate hours on 
our image orthicon camera tubes. 

There was no problem encountered in installing 
the elapsed time meters for the filaments. This was 
done right at the power supplies by shunting the 
meters across the power switches. 

The plate meters presented a slightly more difficult 
problem since it was desired to have the elapsed time 
meters at the cameras. We first contemplated chang- 
ing the B + switch to a multiple pole switch, but this 
could not be done simply. Finally we found we could 
get 15 volts at the cathode of the horizontal output 
tube. The cathode resistor was a 5 watt, 100 ohm 
resistor by-passed by a 20 mfd. 450 volt electrolytic 
capacitor. This voltage which, of course, was de- 
veloped when B + was turned on, was dropped to 
6-8 volts with a 14 watt, 2700 ohm resistor. A Potter 
& Brumfield, Type RS5D, SPDT relay with a 6 vdce. 
coil was energized with this voltage, and the contacts 
were used to complete a 117 vac voltage across the 
elapsed time meter in the camera. The elapsed time 
meters used were Haydon Model ED71-001, and both 
meters and relays were mounted in the front of the 
cameras just under the r-f power supplies. 


Circuitry used to determine plate hours on image orthicons. 
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NOW... | 


A NEW 
TOWER 


for 


} 


MICROWAVE | 
_ HORNS! 


Das agen g reS tars Gs, 
First and only tower of its 


Are ordinary towers giving you antenna 
siting headaches? Facing this problem, 
Alberta Government Telephones 
directed Stainless, Inc., and their Cana- 
dian subsidiary, Walcan, Ltd., to mus- 
ter all their engineering skills to lick 
it. They did just that. 


The result is the unique guyed struc- 
ture you see above—the first and only 
of its kind—one of several now in and 
working on a multi-hop TD-2 system 
in northwestern Canada! The two plat- 
forms will support up to six horn anten- 
nas per tower at any height from 25 
feet to 500. Orientation of horns is a 
full 360°. Normal cost of tower mate- 
rials, installation and maintenance is 
reduced one-third. 


So when you need special towers—for 
microwave, radio or scatter transmis- 
sion—call upon Stainless. Their experi- 
enced staff can handle the whole job— 
from planning to installation. 


Ask today for your free 
booklet describing many 
Stainless installations. 


Sraialess, inc. 


NORTH WALES e PENNSYLVANIA 
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This is an employment advertisement Number 8 in a series 


Wanted: 


ROBOT 


with 28-volt electrical system 


Job function: to supervise automated manufacturing 
and testing of complete line of indicator lights 
and lighted switches. (6, 14, and 110-volt capability helpful.) 
Experience with precision switches also required. 


For detailed product data write: 


CONTROLS COMPANY OF AMERICA 
C._OUN Tt R:0_ LS Walla. Gori DileV  kSiOrN 
1420 Delmar Drive, Folcroft, Pennsylvania 


Manufacturers of the Electrosnap and Hetherington full line of switches, controls and indicators for all military 
and commercial applications. All standard units stocked for immediate delivery by leading parts Distributors, 
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PROFESSION 


Design Engineers - 


Physicists + Mathematicians - 


Development Engineers - 
Electronic Instructors - 


Administrative Engineers - 
Field Engineers - 


Engineering Writers 
Production Engineers 


Summer Communications 
Program To Be Expanded 


University of Colorado’s depart- 
ment of electrical engineering will 
direct a regional communications 
engineering training center for 10 
Bell System telephone companies 
and the Long Lines Dept. of the 
American Telephone and _ Tele- 
graph Co. beginning next August. 
The course will be financed by the 
participating companies. 

The University has conducted 
a Communications Engineering 
School for Mountain States Tele- 
phone Co. engineers during each 
of the last two summers. 

Purpose of the school is to up- 
date and refresh the academic 
background and _ proficiency of 
practicing communications engi- 
neers. The 20 week course will be 
taught by full-time faculty mem- 
bers of the U. of C. electrical en- 
gineering department. Approxi- 
mately 50 engineers will partici- 
pate in each of the two sessions 
scheduled during 1962. 


G. E. Graduate Awards 


General Electric Co. has an- 
nounced a new fellowship program 
and continuation of the honor pro- 
gram for University of Arizona 
electrical engineering graduate 
students. 

G.E.’s engineering section in 
Phoenix will sponsor two master- 
degree candidates at the university 
for the 1961-1962 year. The can- 
didates will receive $2,500 plus 
tuition and fees for M.S. work in 
one of the engineering sciences re- 
lated to computer engineering. 
“This might involve information 
processing, logic design, transistor 
circuit design, work in special com- 
puter devices, or studies in the field 
of mechanical engineering directly 
related to the peripheral equipment 
problems,” said C. C. Lasher, gen- 
eral manager of the Phoenix plant. 


Graduate Studies Mandatory For Many 
Due To Recent Technological Advances 


In July the national organization, Engineers Joint Council, said that 
freshman engineering enrollments had suffered a serious dip, starting in 
1958. Since that time, they have declined 14 per cent. 

However, at Newark College of Engineering another largest-in-history 
freshman class has been enrolled this fall. Freshman number 586 as com- 


AERO-SPACE AWARD 


ee 


Walter J. Zable, president and chairman of 
the board of Cubic Corp., has been presented 
the annual San Diego Junior Chamber of Com- 
merce Aero-Space Award. He was cited as 
the San Diegan who made the greatest single 
contribution to the aero-space industry during 
the last year. 


Suggestion Award 


An award of $56,000, believed 
to be the largest ever made through 
any employee suggestion program, 
has been presented to two em- 
ployees of the IBM plant at Pough- 
keepsie, N. Y. 

Equally sharing the award were 
technicians C. G. Glancey and L. R. 
Livigni for an idea which resulted 
in eliminating 14 printed circuit 
cards from a magnetic tape unit 
produced by IBM. The cards are 
used to package solid state transis- 
tors and other computer compo- 
nents. 
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pared to 499 last year. Total enrollment in the undergraduate day divi- 


sion is also up, having reached 
1,776. Last year’s total was 1,610. 

NCE’s graduate division report- 
ed a similar upward swing. Chair- 
man Irving P. Orens stated that a 
total of 726 students compared to 
last year’s 650 are now enrolled in 
doctoral and master’s programs. 

Considering NCEH’s big graduate 
enrollment, Dr. Orens said he be- 
lieved “the impact of recent ad- 
vances in science and engineering, 
plus the acceleration of research in 
industry, defense and education, 
have made both doctoral and mas- 
ter’s studies mandatory for many.” 

He said the world situation has 
intensified the need for qualified 
scholars, urging “young men and 
women into the frontiers of knowl- 
edge where they must transmit con- 
sequent advances to laboratories 
and classrooms.” 


Four to Share Scholarship 


Four University of Colorado en- 
gineering students will share the 
$1,000 Boeing Aircraft Co. schol- 
arship for 1961-62. The grant is 
made to students in engineering 
physics, applied mathematics, or 
aeronautical, electrical, mechani- 
cal, or civil engineering. 

The four students are Robert 
Miller, Colorado Springs; Peter 
Teets, Denver; Charles McAfee, 
Lewis, and David Parkhurst, Web- 
ster City, Iowa. 


FOR MORE INFORMATION . . 
on positions described in this 
section fill out the convenient 
inquiry card, page 207. 
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NEREM ‘61— 


Microwave Clearing House 


EREM 61 will be held in Bos- 

ton, Nov. 14-16, 1961. Tech- 
nical sessions will be in the Somer- 
set Hotel and the Commonwealth 
Armory; the latter is also the site 
of the exhibits. 

In recognition of the contribu- 
tions to electronics made by the 
citizen of Massachusetts and of the 
number of electronic scientists and 
engineers that will be attending 
NEREM, Massachusetts’ Governor 
John A. Volpe has proclaimed Nov. 
12-19, as Electronics Week in Mas- 
sachusetts. 

Over 25% of the 80 technical 
papers to be presented will be di- 
rectly concerned with microwave 
theory and techniques. Some of 
these papers are highlighted at the 
end of this summary. 


The meeting will open on Tuesday, Nov. 14, 
with the keynote speech being delivered by 
John L. Burns, President of Radio Corp. of 
America. His subject: “New Directions in 
Electronic Research”. 
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The show has become so popular 
that the 420 exhibit booths were 
sold out within 2 weeks after the 
initial offering. These exhibits will 
occupy the entire floor of the huge 
armory. There will also be opera- 
tional technical displays designed 
by the military, including the 
ADVENT communication satellite 
project, in special areas. 


Among the distinguished guests 
at the meeting will be John L. 
Burns, RCA president, whose key- 
note address on Tuesday, Nov. 14, 
will be called New Directions in 
Electronic Research. The banquet 
speakers on Wednesday, Nov. 15, 
will be Gov. John A. Volpe and 
Charles H. Townes, Provost of the 
Massachusetts Institute of Tech- 
nology. 


All IRE members attending 
NEREM 61 will receive, at no ad- 
ditional charge, a letterpress con- 
ference report book—the NEREM 
Record—which will be about 200 
pages. It will feature digests of 
every paper, supplemented by more 
than 300 key illustrations. Cost of 
the Record to non-IRE members at- 
tending the meeting will be $2.00. 


Microwave Features 


Since this is the 9th Annual Mi- 
crowave Issue of Electronic Indus- 
tries, we thought it fitting to high- 
light some of the microwave papers 
which will be presented at NEREM 
61. Below is a capsule summary of 
the ones which we feel have special 
merit. The number preceding the 
name of the paper indicate the ses- 
sion and paper number. 


Microwave Highlights 
of NEREM 


3.1: Generation of Optical Harmonies 
P. A. Franken, A. E. Hill 
Cc. W. Peters, G. Weinreich 
University of Michigan, Ann 
Arbor, Mich. 
It has been recently discovered that 
the extremely intense beams of light 
provided by optical masers can be used 
to produce optical harmonics upon pro- 
jection through suitable material. The 
physics of this phenomena will be dis- 
eussed and recent developments de- 
scribed. 


3.2: Further Investigations on Doped 
Calcium Fluoride Optical Masers 
P. Sorokin 
IBM Research Center, Yorktown, 


Newey 

This report will discuss the results of 
spectroscopic studies of U + 3 ions in 
calcium fluoride and various types of 
sites. Additionally, spectroscopic stud- 
ies of Sm + 2 in strontium fluoride will 
be reviewed and contrasted with _ cal- 
cium fluoride. Engineering considera- 
tions in techniques related to cw oper- 
ation will also be covered. 


3.3: Some Properties of a Gaseous 

Optical Maser 

Cc. F. Luck, R. A. Paananen and 

H. Statz 

Raytheon Co., Waltham, Mass. 
The construction of a helium neon gas- 
eous optical maser will be described. 
Some measurements on the output 
beam, including the results of photo- 
electric mixing experiments, will be 
discussed. 


10.1: Varactor Diodes for Microwave 
Applications 
K. E. Mortenson 
Microwave Associates, Burling- 
ton, Mass. 
A brief description of varactor micro- 
wave applications illustrating the vari- 
ous diode properties required will be 
presented. From this discussion, diodes 
of both the abrupt and graded variety 
made from different materials will be 
compared and evaluated. 


*13.1: Linear Beam Devices 

T. D. Sege 

Sperry Gyroscope Co., 

Great Neck, L. 1, N. Y. 
The unique advantages of linear beam 
devices for the generation of super- 
power will be reviewed with examples 
given of achieved and achievable peak 
and average power as well as “joules 
per jolt” as a function of frequency. 


*13.2: The Cross-Field Approach to 
Microwave Super-Power 
Ww. C. Brown 
Raytheon Company, Burlington, 
Mass. E 
The evolution of the cross-field device 
through the stages of the magnetron, 
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Northeast Electronics 

Research and Engineering Meeting 

will concentrate heavily on microwave— 
theory, components, and systems. 

Here's a capsule summary of what to look for. 


the Amplitron and the new Electro- 
magnetic Amplifying Lens (EAL) con- 
cept will be reviewed, with special em- 
phasis on application to superpower 
generation. Efficiency anode dissipa- 
tion capability, bandwidth, and pushing 
characteristics will be discussed. 


17.1: Generation of Coherent Light 

H. Statz 

Raytheon Co., Waltham, Mass. 
A discussion will be given of the maser 
principle and its application to the 
generation and amplification of coher- 
ent electromagnetic radiation in the 
wavelength region of visible light. In 
addition, a description of the various 
solid state optical masers, their rela- 
tive advantages and disadvantages will 
be presented. Special emphasis will be 
placed on the gaseous maser which can 
be operated continuously. 


17.2: Microwave Modulation of Light 
by the Electrooptic Effect 
I. P. Kaminow 
Bell Telephone Laboratories, 
Ine., Holmdel, N. J. 
An experimental 10-kMce light moduia- 
tor will be described and the proper- 
ties of broadband, continuously operat- 
ing electrooptic modulators discussed. 


The Commonwealth 
Armory in Boston is 
again the site of the 
exhibits. 


This, the 15th, 


17.3: Microwave Phototubes and Light 

Demodulators 

A. E. Siegman 

Stanford University, Stanford, 

Calif. 
This paper will discuss ways of re- 
ceiving and demodulating microwave- 
modulated light, with emphasis on 
amplifying microwave phototubes and 
optical superheterodynes. A novel elec- 
tronic method for detecting frequency- 
modulated light will also be proposed. 
Recent Stanford University experimen- 
tal demonstrations of a traveling-wave 
microwave phototube and optical sup- 
erhet receiver in connection with a 
ruby laser, will be reviewed. 


17.4: Parametric Amplifiers—A Status 

Report 

R. Adler 

Zenith Radio Corp., Chicago, I1l. 
Parametric amplifiers, of the diode type 
as well as the electron beam type, are 
now in use in many low-noise receivers. 
This paper will review their present 
state of development and emphasize the 
properties in which each type excels. 
It will also touch on some interesting 
sidelights, such as the use of purely 
degenerate operation in phase-lock and 
radar systems. 


Massachusetts’ Gov. John A. Volpe (center) hands K. C. Black, NEREM general chairman, the 
proclamation declaring the week of Nov. 12-19, 1961, Electronics Week In Massachusetts. Wit- 
nessing ceremony are Lewis Winner, consultant (left) and Stewart K. Gibson, exhibits manager. 
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18.3: The Hydrogen Maser 
D. Kleppner 
Harvard University, 
Mass. 
The hydrogen maser has an inherent 
frequency precision significantly higher 
than previously possible with atomic 
resonance devices. This paper will dis- 
cuss the behavior of the hydrogen 
maser in practice, with emphasis on 
problems which arise in attempting to 
utilize its precision and stability. 


Cambridge, 


21.1: Semiconductor Microwave Con- 

trol Devices 

L. Gould, M. Bloom and R. Ten- 

nenholtz 

Microwave Associates, Inc., Bur- 

lington, Mass. 
The interaction of semiconductor junc- 
tions with microwave circuits to pro- 
vide a new family of microwave control 
devices will be presented. The devices 
to be considered will be multi-pole 
multi-throw switches, duplexers, limit- 
ers, phase shifters and voltage variable 
attenuators and modulators. A general 
theory for the interaction will be pre- 
sented and compared with typical ex- 
perimental data. 


21.2: The Application of Tunnel Diode 
Amplifiers 
J. J: Sie ; 
Micro State Electronics 
Murray Hill, N. J. 
Low-noise tunnel-diode amplifiers are 
applicable to a wide variety of com- 
munications and radar systems. It will 
be shown that different tunnel-diode 
amplifier characteristics are of import- 
ance for different types of system ap- 
plications. 


Corp., 


21.3: Microwave Harmonie Generators 

Using Varactor Diodes 

M. E. Hines 

Microwave Associates, Inc., Bur- 

lington, Mass. ] 
Varactor diodes are finding applications 
in frequency multiplier circuits for effi- 
cient transformation of energy from 
vhf to uhf to microwave frequencies. 
Advantages include high efficiency and 
cerystal-controlled stability. Some cir- 
cuits and their performance will be 
described. 


21.4: Superconducting Magnets 

S. H. Autler 

MIT Lincoln Laboratories, Lex- 

ington, Mass. 
Recently developed materials have per- 
mitted the fabrication of super-con- 
ducting solenodis which generate mag- 
netic fields in the 20-30 kilogauss range, 
and give promise of considerably 
stronger fields. The properties and ap- 
plications of these magnets will be 
discussed. 


*These discussions will be preceded by 
an introduction including a description 
of the two fundamental techniques 
presently available for the generation 
of superpower at microwave frequen- 
cies: Linear-beam and cross-field. The 
differences between these two ap- 
proaches will be reviewed as a setting 
for the papers to follow. 
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Parabolic Antennas 


Mark Products Co., 5489 W. Fargo 
Ave., Skokie, Ill., is offering tech. 
data on their parabolic antennas for 
point to point relay applications, and 
a condensed catalog and ordering in- 
formation for communications an- 
tennas and associated cable systems. 
Outline drawings, photographs, and 
specs are included. 

Circle 171 on Inquiry Card 


Microwave Components 


The Narda Microwave Corp., 118- 
160 Herricks Rd., Mineola, N. Y., has 
available their catalog which covers 
waveguide and coaxial attenuators, 
bolometers, thermistors, directional 
couplers, ferrite devices, ridge wave- 
guide test equipment, special products 
and custom engineer devices. Included 
are photographs, outline drawings, 
descriptions, typical specs and uses. 

Circle 172 on Inquiry Card 


Microwave Towers 


Tower Construction Co., 2700 Hawk- 
eye Dr., Sioux City, Ia., is offering 
a tech catolog covering microwave 
towers, reflectors, buildings, and in- 
formation on erection and maintain- 
ance and tower lighting kits. 

Circle 173 on Inquiry Card 


Backward Wave Oscillators 


Stewart Engineering Corp., Santa 
Cruz, Calif., is offering tech data on 
their backward wave oscillators. Data 
covers 10 types of BWO’s with specs 
on typical operation, average values, 
absolute min. and max. values, power 
output data, physical characteristics, 
and output connectors. Operating 
characteristic charts are included for 
each tube. 

Circle 174 on Inquiry Card 


Microwave Switches 


Transco Products, Inc., 12210 Ne- 
braska Ave., Los Angeles 25, Calif., 
is offering tech. data on microwave 
switches including motor actuated, 
solenoid actuated, DPDT, 8 r-f con- 
nector types, high and low power. 
Tech. data available about microwave 
components. 

Circle 175 on Inquiry Card 


Traveling Wave Tubes 


Sylvania Electric Products Inc., 
sub of General Telephone & Electron- 
ics Corp., 1100 Main St., Buffalo 9, 
N. Y., is offering a catalog which 
describes 23 types of TWT’s and back- 
ward-wave oscillators. Catalog lists 
characteristics and dimensions for 
PPM and solenoid-focused TWT’s op- 
erating from 1 ge to 12 ge. Two per- 
manent-magnet focused BWO’s oper- 
ating from 2 to 4 ge at 100 mw and 
18 to 26.5 ge at 30 mw are also 
included. 

Circle 176 on Inquiry Card 
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New Tech Data 


Microwave Oscillators 


Trak Microwave Corp., sub. of Trak 
Electronics Co., Inc., 5006 N. Coolidge 
Ave., Tampa 8, Fla., has tech. data 
available on their miniature series 
L-band oscillators, SL-band oscilla- 
tors, S-band oscillators, C-band os- 
cillators, and C-band continuous wave 
oscillators. Photographs, dimensional 
drawings, characteristic charts and 
typical specs are included. 
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Fixed Pad Attenuators 


Applied Research, Inc., 76 S. Bayles 
Ave., Port Washington, N. Y., is of- 
fering tech data on fixed pad atten- 
uators, terminations and impedance 
transformers (min. loss pads) for ap- 
plications up to 2500 mc. 

Circle 178 on Inquiry Card 


Antenna Phase Systems 


Scientific-Atlanta, Inc., 2162 Pied- 
mont Rd., N. W., Atlanta 9, Ga., is 
offering tech information on their 
Model APA-1 antenna phase ampli- 
tude systems, for phase and amplitude 
determination of the electro-magnetic 
field over the aperture of an antenna. 
Operating freq. is 2 to 40 gc; high 
sensitivity —80 dbm at 13 gc, and 
phase accuracy and stability -+5° 
over 40 db dynamic range. 

Circle 179 on Inquiry Card 


Microwave Test Units 


Polarad Electronics Corp., 43-20 
S4Atha ste le Gz INee Yel ae Nem y cull 
send tech. data on their microwave 
test equipment which includes signal 
generators (ultra broadband extended 
range and extremely high freq.), 
microwave signal sources, Model CSG 
electronic sweep generator, and the 
Model TSA spectrum analyzer, the 
wide dispersion spectrum analyzer, 
Model TSA-W, and the multipulse 
spectrum selector, Model SD-1. Also 
included is a microwave receiver, cali- 
brated field intensity receiver and 
meter, microwave test antennas, min- 
iature S-band cavities, band pass fil- 
ters, klystron power supplies, servo 
analyzers, coded multi-freeze gen- 
erators. 

Circle 180 on Inquiry Card 


Cavity Amplifiers 


Resdel Engineering Corp., 330 S. 
Fair Oaks Ave., Pasadena, Calif., is 
offering tech data on their line of 
cavity amplifiers and 10 amplifiers and 
freq. multipliers. Characteristics, 
charts, specs, outline drawings and 
photographs are included. 
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Microwave. Calorimeter 


Chemalloy Electronics Corp., Gil- 
lespie Airport, Santee, Calif., is of- 
fering tech data on their Model SME- 
A ruggedized microwave calorimeter 
to measure/absorb microwave power. 

Circle 182 on Inquiry Card 


ELECTRONIC INDUSTRIES - 


for Engineers 


Ferrite Circulators 


Microwave Development Laborato- 
ries, Inc., 15 Strathmore Rd., Natick 
Industrial Center, Natick, Mass., is 
offering tech information on 10 broad- 
band balanced mixers with freq. 
ranges from 1.12 to 40.0 gc and vswr 
max. of 2.5 to 5.0. Also offered is in- 
formation on 4 ferrite circulators with 
a freq. range from 8.5 to 9.6 gc. 

Circle 183 on Inquiry Card 


Waveguide Switches 


Waveline Inc., Caldwell, N. J., has 
data on their direction couplers, their 
line of waveguide switches which 
cover from 3.95 to 40.0 Gc and their 
line of waveguide slide screw tuners 
which cover from 5.85 to 40.0 Gc. 

Circle 184 on Inquiry Card 


Microwave Absorber 


Emerson & Cuming, Inc., Canton, 
Mass., is offering tech data on their 
standard foams, adjusted & artificial 
dielectric constant foams, rod and 
sheet stock, anechoic chambers and 
microwave chambers and wide angle 
radar reflectors (4 Luneberg Lens de- 
vices). 
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Antenna Test Systems 


Dunn Engineering Corp., 225 
O’Brien Hwy., Cambridge, Mass., is 
offering tech. data on their dyna- 
mometer test stations for multiple 
evaluation of inertial gyro spin mo- 
tors, radome and antenna test systems 
for automatic and manual checkout 
and test turntables. 

Circle 186 on Inquiry Card 


Waveguide Components 


Microwave Components & Systems 
Corp., 1001 S. Mountain Ave., Mon- 
rovia, Calif., is offering a brochure on 
precision microwave components— 
standard items, covering the range 
from 1.70 to 40.0 ge. Included are E 
plane bends, H plane bends, variable 
attenuators, step attenuators, mag- 
netic tees, ferrite isolators and stand- 
ard gain horns. 
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Microwave Tubes/Devices 


Microwave Associates Inc., Burling- 
ton, Mass., is offering the following 
microwave tech data: short form cata- 
logs 61-MS semiconductor products; 
61-WS microwave components, wave- 
guide components and test equipment; 
61-TD microwave tubes and devices, 
duplexers, magnetrons, ferrite de- 
vices; 61-CD computer diodes, sub- 
miniature, microminiature and com- 
puter diodes. Also offered is a 6-page 
article on solid state control and 
microwaves; a 12-page brochure de- 
scribing microwave pressure windows 
and a semiconductor data filer con- 
taining 12 microwave diodes and 15 
computer diodes. 

Circle 188 on Inquiry Card 
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ELECTRICAL-ELECTRONIC ENGINEERS! 


CHECK BOEING / WICHITA’S RESEARCH FACILITIES & CAPABILITIES 


Experienced Electrical and Electronic engineers with 
the desire to express new ideas and theories and be 
given full recognition for their accomplishments will 
find the research facilities and atmosphere at Boeing/ 
Wichita ideally suited for them. In the company’s con- 
tinuing efforts to expand research capabilities, they 
have assembled lab facilities that are among the best 
in the nation. e Just one example of facilities is the 
antenna system pattern ranges. Testing is done on 
three pattern ranges. One range provides variable dis- 
tance up to 175 ft. with model rotating provisions that 
allow illumination from any angle. Fixed distance 


ranges of 75 foot and 300 foot lengths 
handle full scale antennas and ad- 


jacent structural sections ee 


An Equal 
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BOEING . WILTITA 


up to five tons. Signal emission sources and associated 
automatic antenna pattern recording equipment cover 
the low VHF to 75 KMC range. e Along with complete 
facilities the engineer will find that he will work with 
men who have knowledge of the most up to date 
theories and methods in the various related tech- 
nologies. e To qualify you should have a degree with 
a minimum of five years experience and preferably be 
working toward or already have an advanced degree. 
For specific information about assignments and 
living conditions in Wichita, write 
in strict confidence to Mr. 
Melvin Vobach, Dept. 


ita Div., Wichita 1, Kans. 


Opportunity Employer 
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“‘A revolutionary and practically invulnerable ballistic missile 
system.”’ Ex-President Eisenhower thus characterized the POLARIS 
Fleet Ballistic Missile—capable of being launched from hidden 
nuclear submarines anywhere in the oceans of the world. 


As Systems Manager of this fantastic program, Lockheed 
Missiles & Space Company coordinated its overall 
design, research, development, testing, assembly, and 
evolved the missile frame and reentry body. Outstanding 
competence and teamwork brought the POLARIS to 


operational status years ahead of schedule. Such 
accomplishments exhibit a bold, imaginative 
approach to new and unusual concepts. 


Similar challenging opportunities are continually 
developing at Lockheed. Other programs reach far into 
the future...a rewarding future which engineers and 
scientists of creative talent and inquiring mind are 

invited to share. Write Research and Development Staff, 
Dept. M-16A, 962 West El Camino Real, Sunnyvale, California. 
U.S. citizenship or existing Department of Defense 
industrial security clearance required. An Equal Opportunity Employer. 


MISSILES & SPACE COMPANY 


A GROUP DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


Systems Manager for the Navy POLARIS FBM and. the Air Force AGENA Satellite in the DISCOVERER and MIDAS 
programs. Other current programs include SAINT, ADVENT and such NASA projects as OGO, OAO, ECHO, and NIMBUS. 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA #« CAPE CANAVERAL, FLORIDA e HAWAII 
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DEVELOPMENT 


Advanced Motors, 


’ Generators, 
Solid State Circuit Design 


Ay 


Several fine opportunities are now available in expanding 


project areas. 


Generator Development Engineer 


This position requires a man for design and development 
work on high speed alternators. A comprehensive knowl- 
edge of alternator design is needed with special emphasis 
on high speed, high frequency machines. BSEE and 3-5 


years experience required, 


Development Engineer for Advanced Motors 


Prefer physicist, or EE, for work involving electro- 
magnetic theory as applied to advanced electric motor 
studies. This work involves investigation of electrical, 
thermal and mechanical phenomena, with immediate 
assignment dealing with solid rotor motors. 

Work will involve machine studies using’ modern 


computer techniques. Requires 3-5 years experience. 


Development Engineer for Solid State Circuit Design 


This work involves design and development of solid state 
power conversion equipment. Experience is needed in the 
operation of silicon controlled rectifiers in power handling 
circuits. Requires BSEE and 3-5 years experience. 
Garrett is an “equal opportunity” employer. Send 
complete resume to Mr. Thomas Watson. 


AIRESEARCH MANUFACTURING DIVISION 
9851 So. Sepulveda Blvd., Los Angeles 45. California 


News of Mfrs’ 
Representatives 


ERA Sales Training 
Seminar: Dec. 8-9 


The Chicagoland Chapter of the 
ERA in cooperation with the Dartnell 
Institute will present a 17 hour course 
in Salesmanship for Electronic Rep- 
resentative Salesmen Dec. 8 and 9 
at the Concord Motel, Chicago, Ill. 

According to Seminar Co-Chairman 
Gordon Gray of Hill & Gray, Inc., 
and John Lightner of Lightner Assoc., 
Inc., applications will be on a first 
come, first served basis, up to a max. 
of 70 enrollees. 

The course will be divided into two 
workshops. “A” for Audio and Dis- 
tributor Salesmen. “B” for Industrial 
Component and Instrument Repre- 
sentatives. 

Some of the subjects to be covered 
include: How to organize the sales 
facts; How to analyze your prospects; 
Howt to analyze your competition; 
How to make an effective presenta- 
tion; How to make the best use of 
your time and talents; and How to set 
up and follow a program of self-im- 
provement. 

For further information contact 
Bob Morgan, ERA Director of Edu- 
cation, Electronic Representatives 
Assoc., 600 S. Michigan Ave., Chi- 
cago 5, Il. 


Industrial Devices, Inc., Edgewater, 
N. J., has been appointed national 
representative by the Sylvania Elec- 
tric Co. for Sylvania’s line of elec- 
tronic indicator lamps. 


University Loudspeakers, Inc., 
White Plains, N. Y., announces the 
appointment of Butchart - Rathsburg 
& Associates, Detroit, Mich., as rep- 
resentative for the state of Michigan. 


Gulton Industries, Inc., Metuchen, 
N. J., announces the following repre- 
sentative appointments: W. R. Grif- 
fin Co., Springhouse, Pa., to cover 
Pennsylvania; and Long Associates, 
Redwood City, Calif., to cover North- 
ern California and Nevada. 


Dynamic Industries Sales Corp., 
Detroit, Mich., appointed as represen- 
tative by Sola Electric Co., Elk Grove 
Village, Ill., to cover the entire state 
of Michigan. ae 


MELAPS, Palo Alto, Calif., an- 
nounces the following representative 
appointments: James R. Eberly Co., 
Washington, D. C. to cover Virginia, 
Maryland, and Delaware; Instrument 
Dynamics Inc., Wakefield, Mass., to 
cover Massachusetts, Connecticut, 
Rhode Island, Vermont, New Hamp- 
shire and Maine; and Perlmuth Elec- 
tronic Associates, Los Angeles, Calif., 
to cover California, Arizona, New 
Mexico and Nevada. 

(Continued on P, 234) 
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ENGINEERS ARE CHARTING A NEW COURSE AT AC 


AC's newest assignment is Systems Integrator for the modified B-52C&D Bombing Navigation System. 
AC's responsibility includes program and engineering integration, and coordination of associate contractors 
in the production phase. m Other programs at AC include a new, miniaturized inertial guidance system for 
the TITAN II missile. In addition, AC’s Los Angeles Advanced Development Laboratory is currently develop- 
ing Advanced INertial Guidance Systems. m AC is seeking qualified men to work on these important 
projects. If you have a BS, MS or PhD in Electrical Engineering, Mechanical Engineering or Physics, please 
contact Mr. G. F. Raasch, Director of Scientific and Professional Employment, Dept. 5753, 7929 South Howell, 
Milwaukee 1, Wisconsin. An Equal Opportunity Employer. m Immediate positions available: 


Milwaukee Los Angeles 

Radar Systems Engineers « Radar Test Engineers (Advanced Inertial Guidance Systems—Airborne Computers) 

Radar Reliability Engineers * Design Review Engineers Transistor Circuit Design Engineers 

Contact Engineers « Field Service Engineers Sr. Digital Computer Development Engineers 

® AChiever Inertial Guidance Systems for TITAN II, THOR and MACE—Bombing Navigation Systems for the B-52C&D / 


and B-47—AChieverfone mobile radiotelephones. 


AC SPARK PLUG # THE ELECTRONICS DIVISION OF GENERAL MOTORS 
MILWAUKEE * LOS ANGELES «+ BOSTON 
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ADVANCED DEVELOPMENT 


Continued growth and lasting sta- 
bility underline the excellent pro- 
fessional opportunities at NCR’s 
Engineering and Research Center 
in Dayton, Ohio. Projects in prog- 
ress require personnel for the fol- 
lowing positions: 


Electronic Engineers BSEE with 2-5 
years experience with military electronic 
equipment. Familiar with ground based 
equipment development or airborne equip- 
ment development. Should have a back- 
ground in one of the following areas: cir- 
cuit design, logic design, electronic power 
supplies, electronic packaging, or test 
equipment design. 


Mechanical Engineers BSME with 2-5 
years experience in the design and develop- 
ment of mechanical assemblies and equip- 
ment. Should have a sound background in 
shock mounting and packaging of elec- 
tronic equipment. Should be capable of 
following a developed package through the 
design and detail areas. 


Circuit Engineers BSEE with 5-7 years 
experience in the design and development 
of electronic equipment using solid state 
or vacuum tube circuits. Experienced at 
designing circuits for reliable operation 
under worst case conditions. 


Logic Engineers BSEE with 5 years ex- 
perience in the design and development of 
digital logic systems. Should be acquainted 
with methods of achieving reliable opera- 
tion with minimum circuit elements. 


Communication System Engineers 
BSEE with 5-7 years experience in the HF 
Communications area. Should have experi- 
ence in long distance propagation tech- 
niques with particular emphasis on solu- 
tion of multipath effects in the 2-30 me 
range. 


Component Engineers BSEE with 3 
years experience in testing and evaluation 
of electronic components. Should be fa- 
miliar with military component specifica- 
tions and be knowledgeable in component 
selection. 


Now is the time to revitalize your 
career with new and expanding 
opportunity. Write now to: 


Mr. T. F. Wade, Technical Placement, 


The National Cash Register Company, 
South Main and K Sts., Dayton 9, Ohio 


AN EQUAL OPPORTUNITY EMPLOYER 


LS SS ANS 
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News of Mfrs’ 
Representatives 


Omtronics Mfg., Inc., Omaha, Nebr., 
announces the following representa- 
tive appointments: Florence & Meyer, 
Inc., to cover Missouri, Kansas and 
Nebraska; and Lawrence Sales Co., to 
cover Texas, Oklahoma, Arkansas and 
Louisiana. 


N.L.R. Associates, Philadelphia, 
Pa., appointed representatives by the 
Frequency Engineering Laboratories, 
Asbury Park, N. J., for Southern New 
Jersey and Eastern Pennsylvania. 


Aerovox Corp., New Bedford, Mass., 
announces the following representa- 
tive appointments: M. D. Hecht As- 
sociates, Phoenix, Ariz., to cover the 
state of Arizona; Hyer Electronics 
Co., Englewood, Colo., to cover the 
states of Colorado, New Mexico, Utah, 
Wyoming and El Paso, Tex.; and 
Snyder Electronic Distributors, Inc., 
Bayside, N. Y., for Metropolitan, 
Noy. 


Robert S. Schenck, has joined 
George H. Weiland to form Weiland 
and Schenck Associates, Flushing, 
N. Y., manufacturers’ representatives 
in the New York metropolitan area. 


Kitchen & Kutchin, Inc., Lexington, 
Mass. and West Hartford, Conn., 
named representatives for the New 
England states by Spectrol Elec- 
tronics Corp., San Gabriel, Calif. 


Tru-Ohm Products, Chicago, IIl., 
announces the following appoint- 
ments: Electronic Specialties, Phoe- 
nix, Ariz.; Radio Specialties Co., Inc., 
Alamogordo, New Mexico; Kann-El- 
lert, Baltimore, Md.; Philadelphia 
Electronics, Philadelphia, Pa.; Ohio 
Valley Sound, Evansville, Ind.; 
Hughes-Peters, Inc., Cincinnati, Ohio; 
and Ebinger Industrial Electronics 
Corp., St. Louis, Mo. 


R. L. Pflieger Co., Inc., Palo Alto, 
Calif., named representative by Mi- 
crowave Components and Systems 
Corp., Monrovia, Calif. to cover the 
West Coast. 


Emory Design & Equipment Co., 
Birmingham, Ala., has been named 
sales representative of Wheelock Sig- 
nals, Inc., Long Branch, N. J., for 
Wheelock’s line of military and indus- 
trial relays. 


John E. Fast Co., Chicago, Ill., an- 
nounces the following representative 
appointments: John O. Olsen Co., 
Inc., Cleveland, Ohio, to cover West 
Virginia and Western Pennsylvania; 
and Ray Johnston Co., Seattle, Wash., 
for Northwest United States, includ- 
ing Washington, Oregon, West Idaho 
and Western Montana. 


Radio Electric Service Co., Phila- 
delphia, Pa., appointed distributor by 
Rotron Mfg. Co., Inc., Woodstock, 
N. Y., in Pennsylvania and Delaware. 
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VAP-AIR 
POWER SUPPLY 


Other models and sizes available 
.-. or, Vap-Air will design to 
your specific requirements 


with regulation 
accuracy +.5% 


This compact dual function constant 
voltage regulator is used in a radar an- 
alyzer application. It provides stable out- 
puts of —150 VDC and +150 VDC from 
an input of 115 VAC. Small, lightweight, 
accurate. Provides close voltage regula- 
tion over wide temperature range. Uses 
solid state techniques for high reliabil- 
ity, optimum performance. 


BRIEF SPECIFICATIONS 


108 to 121 VAC, 
Input Voltage... {4g9 ‘220 CPS, Single Phase 


Output Voltage....... 
(under all input, load & es yee ce and 
temperature conditions) rete 


Load th San ccus orcabienvecneie cette 0 to 150 MA 
Output Ripple 
Normal Operation...............eeee. Zero 


Transient Condition....50 MV peak to peak 
Boonar —65° to +180° F. 


VAP-AIR... COMPLETE CONTROL CAPABILITIES 


Entire systems and a complete line of 
thermal sensors, electronic controls and 
precise voltage regulators, electropneu- 
matic and electromechanical valves, ad- 
vanced in-line valves and regulators, 
electric power controllers and heat ex- 
change equipment—for the aircraft, mis- 
siles, ground support and electronic 
industries. 


® 


VAP-AIR DIVISION 
VAPOR CORPORATION 
80 E. Jackson Blvd. 
Chicago 4, Ill., Dept. 61-K 


Vv 


NEW YORK + ST. PAUL + DENVER + WASHINGTON 


PHILADELPHIA SEATTLE + SAN FRANCISCO 
HOUSTON + RICHMOND + LOS ANGELES + ST. LOUIS 


Circle 154 on Inquiry Card 
November 1961 


VSWR 


(Continued from page 222) 


probe travel on a slotted section 
that operates at 50 MC is about 
LO £t: 

A more convenient method for 
measuring VSWR at low frequen- 
cies, and one that is becoming very 
popular, is the utilization of the 
rotary standing wave machine. 
This device can be made quite 
small for use between 20 and 2000 
MC. 

PRD Type 219 Rotary Standing 
Wave Indicator (Fig. 9) is designed 
to cover the range from 20 MC to 
2 KMC with a residual VSWR of 
1.03 or better. This device consists 
of a rotating loop in a cut-off tube 
that probes the field generated by 
a coaxial “T” section. Leg of the 
“T? is fed by a generator. One 
arm is terminated in a unit posi- 
tive susceptance and the other arm 
is terminated in the unknown. It 
can be shown that the resultant 
magnetic field generated at the “T”’ 
junction and propagated in the cut- 
off tube; and thus sampled by the 
loop, is elliptically shaped. The ma- 
jor axis is proportional to the 
maximum and the minor axis to 
the minimum of the VSWR that 
would result if the unknown were 
connected to a fifty ohm transmis- 
sion line. 

Another method of determining 
VSWR is the sampling and detec- 
tion of the magnitude of the inci- 
dent and reflected signals in a line 
by the use of directional couplers, 
and ratiometers. The experimental 
set-up is shown in Fig. 10. Outputs 
of the two detectors are fed to sepa- 
rate channels of a ratiometer which 
compares the two outputs and de- 
termines their ratio. Any errors 
caused by unequal couplings, de- 
tector sensitivities, or amplifier 
gains are compensated for by re- 
placing the unknown load with a 
short circuit and adjusting the am- 
plifier gains until a VSWR of in- 
finity or a reflection coefficient of 
unity is indicated. 

Accuracy of this method of meas- 
uring VSWR is usually limited by 
the directivity of the couplers. 
For example, a directivity of 30 db 
causes a residual VSWR of 1.06 and 
a directivity of 26 db causes a 
residual VSWR of 1.12. In order 

(Continued on page 236) 
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CLOSER TOLERANCES AT LOWER COSTS 
WITH CUSTOM KEL-F ROTARY SWITCHES 


By changing from other materials to Booker & Wallestad’s custom molded Kel-F® in | 
rotary switches, Oak Manufacturing Company brought its prices into line, and | 
achieved closer tolerances while maintaining electricai and heat requirements. 

This is another example of Booker & Wallestad’s ability to work with unusual com- 
pounds having highly desirable properties (and often reputations of being ‘‘difficult’’ 
| to mold). Booker & Wallestad have developed special methods for molding compounds 
such as Kel-F® and Teflon®. Costs of molds have been substantially reduced. You can 
justify a limited quantity of quality parts for development work, and when volume 
production is required, you benefit proportionately. 

For specialized experience in custom molding of unusual plastics—and for low-cost 

|_ precision molding in any quantity, call Booker & Wallestad first. 


booker « wallestad 
DIVISION OF THERMOTECH INDUSTRIES, INC. 


Unusual SKILL and ECONOMY in custom plastics molding... 
3336 Gorham Ave. « Minneapolis 26, Minnesota « Dept. 301 


Pe en se 
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| America s Foremost 


Unregulated — Series “S” Regulated — Series “TRHV” 
Output: 2.5 KV-2 MA up to 40 KV-2 MA Output: 1 KV-5 MA up to 20 KV-1 MA 
Input: 115 V, AC— 60/400 cycles Input: 115 V, AC—60/400 cycles 

From Stock From Stock 


Both Del models represent the ultimate in quality. Their design and manufacture 
incorporate only the finest materials and workmanship to assure reliable and 
dependable service. 


Applications 
@ Missile Ground Support @ Electron Optical Devices 
Equipment Nuclear Applications 
Radar Displays CRT Applications 


Image Intensifiers Electrostatic Precipitation 
Storage Tubes Equipment 


DEL cELectronics comPORATION 


WRITE FOR DATA 


521 HOMESTEAD AVENUE ¢ MOUNT VERNON; 'N. Y. e OWENS 9-2000 
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| Requires less than | 
0.2 sq. in. for panel 
or chassis mounting! 


Nyt 
| 
| | 
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JOHNSON TYPE “U” 
AIR VARIABLES 


Designed for use in extremely com- 
pact equipment, this tiny Type “U”’ 
air variable capacitor requires less 
than 0,2 square inch of space for 
panel or chassis mounting! Rotor 
and stator are precision-machined 
from one piece of solid brass for out- 
standing mechanical stability and 
uniformity. High “Q’’, high torque- 
to-mass ratio, low temperature 
coefficient —provides absolute 
freedom from moisture entrapment 
found in trimmer capacitors of the 
enclosed or solid dielectric type. All 
metal parts silver-plated—ceramic 
is steatite Grade L-4 or better. 
Breakdown ratings: 850 volts DC 
on .010" plate spacing; 1300 volts 
DC on .016” spacing. Available in 
special types and variations in 
production quantities. For detailed 
specifications, write your copy of 
our newest components patataat 


Ne 
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NO SPECIAL TOOLS REQUIRED FOR INSTALLATION 
—Simply bend LocTabs into position, Double pierced, 
wide terminals facilitate wire or printed circuit use. 
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Write today for our newest 
electronic components 
catalog — complete 
specifications, engineering 
prints and current prices on: 


MAJOR 
COMPONENT 
LINE 


* Capacitors * Tube sockets * Connectors © Pilot 
lights © Insulators * Knobs, Dials © Inductors « 
Hardware 


E.F. JOH 70. 
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VSWR 


(Continued from page 235) 


to approach the residual VSWR of 
a slotted section a directivity of 
40 db (residual VSWR 1.02) 
Commercial coaxial direc- 


is 
needed, 
tional couplers are available from 
25 MC to 1000 MCG with directivities 
as high as 35 db. Below 120 Mc 
the available couplers have 
plings of 50 db or greater which 
their use inconvenient for 
power laboratory measure- 
Above 4 KMC the directivi- 
ties decrease to less than 20 db. 

At frequencies below 1.5 KMC, 
measurement of admittance or im- 
pedance is often substituted for the 
measurement of VSWR, There are 
various techniques for performing 
these measurements yielding accu- 
racies of between 2% and 5%. The 
instruments involved usually make 
use of null techniques and are di- 
rect reading in impedance or 
mittance. 


Cou} 


makes 
low 
ments. 


ad- 


Main Errors 

Because a slotted section is very 
frequently used to measure VSWR, 
main errors inherent in the use of 
a slotted 


section will be enumer- 
ated. These are residual VSWR, 
slope, and irregularities. Excluded 


from the discussion are probe and 
detector errors which are well ref- 
erenced., 


Residual VSWR of a slotted sec- | 
tion is caused by the slight change | 


in characteristic impedance due to 
the slot, and the discontinuities at 
the junction of the slotted and un- 
slotted portion of the line. 


proximately calculated. If one de- 
sires to experimentally measure the 
residual VSWR, there is a _ tech- 
nique available for doing this.’ The 
procedure is based upon the tan- 
gent method for 
tures. It involves 
the position of a 
in the slotted line 


lossless struc- 
the tracking of 
minimum point 
as a function of 
the position of a movable short cir- 
cuit which used to terminate 
the slotted line. The short, how- 
ever, should not be connected to the 
slotted line with a connector pair 
unless the effect of connector dis- 
continuities is required to be in- 


is 


"A, A, Oliner, “The Calibration of the 
Slotted Section for Precision Microwave 
Measurements," Report R-267-52, PIRB- 


206, March 1952, for Air Moree Cambridge 
Research Center under Contract No. 
AF19(122-3), 
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effects are slight and can be ap- | 
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‘We've been 
‘meeting the 
need for 


‘precision 


manufacturing 
facilities 


... and, we can do 


it for you, too. 


Boehme practical experience in the 
design and manufacture of mechani- 
cal, electrical and electronic products 
for automation and instrumentation 
can solve your most exacting demands. 
Learn more about Boehme’s prompt, 
efficient, economical service and how 


readily it applies to your needs. 


Send for your 
copy of 


The Boehme ROENIME 


Brochure, now! ce 


There is 
no obligation, 
of course, 


H.O. Boehme, Inc. 
Designers and Manufacturers 
Communication Equipment 

Precision Electro-Mechanical 

Apparatus Since 1917 

915 Broadway 

New York 10, N.Y. 
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Be Hardboiled 


about your 


Plant Location 
Plans 


We like to work with hardboiled 
plant location people. The harder- 
boiled the better. That’s because 
we can prove the Toledo-North- 
western Ohio area offers un- 
matched opportunities for Elec- 
tronics Industries. Our proof 
is contained in a survey of 
the area by Fantus Research, Inc., 
one of the nation’s foremost in- 
dustrial location services. For 
more information, write or call 
R. E. Johnson, Manager, Indus- 
trial Development Department, 
The Toledo Edison Company, 
Toledo 1, Ohio 


THE TOLEDO EDISON COMPANY 


an investor-owned electric light and 
power company serving Northwestern Ohio 


i 
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cluded in the measurement of re- 
sidual VSWR. 

Slope can best be defined as a 
uniform change in detected output 
as a function of probe travel. It is 
independent of load or residual 
VSWR. Slope is caused by attenu- 
ation which causes a uniform di- 
minution of the electric field along 
the line, and by a non-parallel 
movement (either vertical or lat- 
eral) of the probe to the center 
line of the coaxial line. Irregulari- 
ties are caused by abrupt changes 
in probe travel or slotted section 
cross-section and are characterized 
by abrupt changes in probe out- 
put. 

Theoretically, the error caused by 
the residual VSWR can be evalu- 
ated, but the combined effect of 
slope and irregularities can produce 
an uncertainty in the measured 
VSWR.‘ In actual practice, the 
combined effect of slope and irregu- 
larities is brought down to a 
VSWR of 1.01 or less on good slot- 
ted sections. Residual VSWR of 


(Continued on page 238) 


4H. E. Sorrows, W. E. Ryan, and R. C. 
Ellenwood, “Evaluation of Coaxial Slotted 
Line Impedance Measurements,” Proceed- 
ings of the IRE, Feb. 1951. 


— 


@ Direct Reading in 
Degrees. 


e Accuracy 0.05°or 1%. ; 


PRECISION 


Type 405 Series: 1 cps to 
500 kc. Accuracy 0.25° rel- 
ative, 1° absolute. No am- 
plitude adjustment from 0.1v 
to 70v. Suitable for plotting 
phase curve. 


Type 202: 20 cps to 500 
me. Accuracy 0.02° or 2%. 
1° full scale sensitivity. 
Phase range 0-1, 0-2, 0-4, 
0-12, 0-120, and 0-180 de- 
grees, 


Type 205A1-A2: 100 kc to 
15 mc. Accuracy 0.05° or 
1%. Sensitivity 0.04v. 


Type 205B1-B2-B3: 15 mc 
to 1500 mc. Accuracy 0.05° 
or 1%. Sensitivity 10 milli- 
volts or better with re- 
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For high power transmitting 
tubes such as: 4X150A; 4X150D; 
4X250B; 4CX250B; 7034; 
7035; 4X250F 


Molded of low dielectric loss- 
factor Kel-F plastic, these pop- 
ular Johnson sockets are designed 
to handle a wide selection of high 
power transmitting tubes. 
Sockets are available in several 
designs—with or without screen 
grid by-pass capacitors. Control 
grid contact “‘guide’”’ is machined 
for greater alignment accuracy — 
all contacts are low-resistance, 
silver-plated beryllium copper. 
Tube pin contacts are heat 
treated to provide positive con- 
tact pressure as well as extended 
life—annealed soldering tabs may 
be easily bent or formed. High 
quality, heat resistant, steatite 
chimney also available to direct 
air flow through tube cooling fins. 


For complete specifications, 
write for Data Sheet 755... or 
our newest components catalog, 
described below. 


Socket with mounting 
ring and screen grid 
by-pass capacitor. 


Basic socket with 
silver-plated brass 
mounting saddle. 


New Calilog 


Write today for our newest 
electronic components 
catalog — complete 
specifications, engineering 
prints and current prices on: 


> AJOR 
‘COMPONENT 
a 6 LINES 


® Capacitors ¢ Tube sockets ¢ Connectors ¢ Pilot 
lights * Insulators * Knobs, Dials * Inductors ¢ 
Hardware 


<= | E.F. JOHNSON CO. 
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Golden-Line Hoods provide disen- 
gagement of Hoods from connectors 
without disturbing wires. Built to 
close precision tolerances, highly 
durable, of lightweight aluminum, 
USC’s new Golden-Line Hoods pro- 
vide two different cable clamp open- 
ings readily by merely reversing 
clamp elements. Available in cad- 
mium-plated, gold-iridite finish for 
greater resistance to corrosive ef- 
fects, Golden-Line Hoods can be used 
in conjunction with the USC patented 
REMI removable-line of connectors. 


Also with standard connectors on ap- , 


plication. 


U.S. COMPONENTS, INC. 
1320 Zerega Ave.N. Y. 62, New York 
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(Continued from page 237 ) 
most slotted sections, less the con- 
nectors, is also less than 1.01. 


Conclusions 


All too often a set of specifica- 
tions will state that the VSWR does 
not exceed some maximum value 
but makes no mention of how the 
VSWR is defined or measured. This 
is particularly true for manufac- 
turer’s specifications of coaxial 
loads. Another common case OCc- 
curs when a maximum VSWR is 
specified for a component that will 
ultimately be connected into a sys- 
tem by cables. What is really 
wanted is the rigid line to cable 
VSWR; what is invariably meas- 
ured is the rigid line to rigid line 
VSWER;; There can be a significant 
difference in these two types of 
VSWR if the frequency is high 
enough. A critical specification has 
little meaning unless the specifica- 
tion is clearly defined in terms of 
type of connectors used. 
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MODEL 


ge. «—-2015A 


SEMICONDUCTORIZED 


POWER SUPPLY 
0-50 V.D.C. @ 0O-1.5 AMP 
High stability solid state 


fe 


* All Silicon 3 
Small-Signal DC power supply with ad- 
espace: justable current limiting, 


Planar Diffused 05% regulation, 500 pv 
Junction ; 4 
Input Stage ripple, .01 Q source imped- 
ance, 50 us response time, 
01 volts drift/24 hours, 
55-440~ input. 
IMMEDIATE DELIVERY 
Write For Complete Catalog 


$2345° 


F.0.B. FACTORY 


A poner Designs ine 


WESTBURY ALeaIe aN. ay. 
EDgewood 3-6200 Area Code 516 
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Lepel 


High Frequency 


INDUCTION 
HEATING | 
UNITS 


Lepel induction 
heating equipment is the 
most practical and efficient 
source of heat developed for 
numerous industrial applications 


'  LEPEL ELECTRONIC 


TUBE GENERATORS 
STANDARD UNITS 

Frequencies: 180 Kc to 600 Kc 

Sizes: 1 Kw to 100 Kw output 
MEGACYCLE UNITS 

Frequencies: 3 Mc to 50 Mc 

Sizes: 242 Kw to 20 Kw output 
DUAL FREQUENCY UNITS 

Sizes: 5 Kw, 10 Kw & 20 Kw output 


LEPEL SPARK GAP CONVERTERS 


Frequencies: 400 Kc to 900 Kc 
Sizes: 2 Kw to 30 Kw input 


BRAZING 
SOLDERING 
HARDENING 
ANNEALING 
MELTING 
BOMBARDING 
ZONE REFINING 


CRYSTAL 
GROWING 


PLASMA TORCH 


LEPEL LABORATORY SERVICE 
Lepel maintains a fully equipped labora- 
tory where experienced induction heat- 
ing. engineers will process your work 
samples and submit complete laboratory 
reports and recommendations without 
any obligation. 


WRITE FOR NEW LEPEL CATALOG 
Lepell ISH, FREQUENCY 
LEPLE | ABORATORIES, INC. 

55th ST. & 37th AVE., WOODSIDE 77, N. Y. 
CHICAGO OFFICE: 6246 WEST NORTH AVE. 
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MANUFACTURING 


For Single Sideband 
REPRESENTATIVES 


Two-Tone Testing 


DUAL SIGNAL 
GENERATOR 


ELECTRO-PLASTICS 


Authorized Mfgs. Representatives 
Plastic precision Thermoformer-Fab- 
ricator seeks commission sales rep- 
resentatives. Complete plastic facil- 
ities and design services in all 
phases of thermoforming and fabri- 
cating of Plexiglas, Boltaron, Styron, 
Royalite, Polyethylene, and related 
thermoplastic sheeting. Give lines 
carried and write to 


TECHNI-PLASTICS, INC. 


75-35 31 Avenue, Jackson Heights 70, N.Y. 


Att.: H. Jacobson 
Sales Manager 


: MODEL 500 
INTERFERENCE LOCATOR 


ys 


LOCATE 
rf NOISE 
SOURCES 
QUICKLY 


| Aircraft Company 


To Hire Specialists Model 210A $480.00 


More than 500 scientists and en- 10 cps ug Ee Ban 


gineers will be hired during the Either signal available separately or 
next six months by Hughes Air- at combined balanced output  ter- 
penre Company’ Culver City Aero- minals. Total harmonic distortion un- 


; ae der 0.1% — intermodulation products 
space Laboratories. In addition to 60 db down. Separate calibrated 1 to 
_ these specialists the company will 110 db step attenuators for each 
_ hire several hundred electronic de- oscillator. 
signers, draftsmen, and precision Write for Complete Specifications 


machinists. RO ELECTRONICS CORP. 


| The new personnel will raise the iso Pine’ SELcMAO REST 
number of scientists and engineers Pligrim 4-8330 
at the Culver City facilities to Circle 167 on Inquiry Card 

| about 2,600. 


This versatile instrument is a How To Get Things Done 
highly sensitive interference lo- il Better And Faster 


cator—with the widest frequency 

range of any standard available 

unit! Model 500 tunes across the 

entire standard and FM broad- 

cast, shortwave, and VHF-TV 

spectrums from 550 kc. to 220 
, me. in 6 bands. 

It's a compact, portable, rug- Soomasvomon0gsGnaaa 
ged, versatile instrument—engi- ~< | § 2 Gaaeatangeeceveaue 
neered and designed for most ‘ 
efficient operation in practical 
field use. It features a transistor- 
ized power supply, meter indi- 
cations proportional to carrier 
strength as well as sensitivity of 


5 microvats minimum for 5% BOARDMASTER VISUAL CONTROL 


meter deflection over entire tun- ty Gives Graphic Picture—Saves Time, Saves G R 0 M M E T 5 


ing range. “ Money, Prevents Errors 
For full details, send for bro- ; vx Simple to operate—Type or Write on ONE Pl EGE NYLON 
h Cards, Snap in Grooves Simple Installati 

chure IL-106, ty Ideal for Production, Traffic, Inventory imple installation 
| Scheduling, Sales, Etc. one ene One ee sate igh 
, : and retention characteristics uperior wear 
SPRAGUE ELECTRIC COMPANY % atta afte Compact and Attractive. resistance without abrasion @ Excellent elec- 
233 Marshall Street, North Adams, Mass, ; ver A in Use. trical properties @ Greatly simplify’ stocking. 
5 4 basic lengths fit sheet gages from .025 to 
Full price S49 0 with cards 250 @ Grommet is merely inserted through 


aperture. A simple tool flares protruding shank 
until induced te stresses flip shank back 
e 


® | FREE 24-PAGE BOOKLET NO. 2-20 on itself. @ No heat needed in installation. 
igati i hone for name of nearest 
SPRAGUE : Sec Sei mi or ween ce 
Write for Your Copy Today WESTERN SKY 


nee OMe ee a ce GRAPHIC SYSTEMS INDUSTRIES 
. OS oe Sai aa Yanceyville, North Carolina Dept.£1 © 21301 Cloud Way, Hayward, Calif. 
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The most 
precise, 
sturdiest 


thermal relay 
ever a i 


application 


_.. from the leader in thermal relay design! 


Now, for missile environments and for all applications where greater precision is necessary, G-V Controls 
offers the revolutionary new PT Thermal Relay—the most precise thermal relay ever built! 


And the PT’s sturdiness is unequalled in thermal relays. It withstands missile vibration and shock far 
better than any other thermal relay. 


SPECIFICATIONS 

Time Delay: 3 to 60 seconds (Factory Set) Insulation Resistance: 1,000 megohms 

Setting Tolerance: =5% (+14 sec. min.) Dielectric Strength: 1000 v. RMS at sea level. 500 v. RMS 
Temperature Compensation: Within +5% over —65°C. at 70,000 ft. 

to +125°C. range (=% sec. min.) Vibration: Operating or non-operating, 20 g up to 2000 cps 
Heater Voltages: 6.3 to 115 v. for delays up to 12 sec.; Shock: Operating or non-operating, 50 g for 11 milli- 


6.3 to 230 v. for longer delays. seconds 
Power Input: 4 watts. Rated for continuous energization Unidirectional Acceleration: 10 g in any direction changes 
delay by less than 5%, 50 g by less than 10% with 


at 125°C. 
Contacts: SPST, normally open or normally closed. Rated Proper orientation. 
2 amps. resistive at 115 v. AC or 28 v. CC. Weight: 2 to 214 ounces. 


Write for Product Data Bulletin #PD-1015 


G-V CONTROLS INC. 
Livingston, New Jersey 


Circle 17 on Inquiry Card 
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<3 es ==, RCA Microwave facility has recently received the “Reduced Inspection Quality 
\"4 Assurance Plan” award—by U. S. Army Signal Supply Agency—for a number of out- 
“standing tube types. Here are additional types that will be of interest to you. 


REPRESENTATIVE RCA MICROWAVE TUBES, SOLID-STATE. OSCILLATORS AND AMPLIFIERS 
LOW-NOISE SOLENOID AND PPM TRAVELING-WAVE TUBES (listed by Power-Frequency Ratings) 


Min. Small-Signal Gain (db) | Max. Noise Factor (db) 
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Type No. Frequency Range (Mc) | Min. Power Output (Watts) 
A-1217° 1100-1400 ‘| 0.0005 
A-1217-V4* 1700-2000 0.0005 
A-1119* 2000-4000 0.001 
A-1207-V5* 2190-2310 0.001 
A-1207-V10* 3500-4000 0.001 
A-1139* 1000-2000 0.01 

4019 1000-2000 0.01 

4017 2000-4000 0.01 


4000-7000 


2000-4000 
8000-12000 
12000-15000 
4000-7000 
1000-2000 
2000-4000 
4000-7000 
8000-12000 
12000-15000 
1700-2300 
2000-4000 
7500-11200 
5000-6000 
2000-4000 
2000-4000 


PENCIL TUBES (including Integral-Cavity Types) 


PPM POWER TYPE 


0.01 


0.01 A 
0.01 30 
0.1 30 
) 27 
1 33 
1 30 
1 33 
1 30 
15 27 
10¢ 25 
25 27 
504 30 
= 23 


Max. Dimensions lin.) 


Type No. ipti 
yP Yee tele Length | Diam. 
* CW integral-cavity type for fixed-tuned oscillator service—300 mw useful +6 N 
A-15131 __| Power output. Variants available to cover 50 Mc intervals, 975-1225 Mc. 4.6 wil 0.98 
A-15132* Similar to A-15131, but for pulsed-oscillator service—500-watts peok 4.6** 0.984 
useful power output. 
A-15227* CW integral-cavity type for fixed-tuned oscillator service—300 mw useful 2.5** 1.04 
ii power output. Variants available to cover 100 Mc intervals, 1800-2250 Mc. Fi : 
Similar to A-15227, but for plate-pulsed oscillator service—300 watts A 
7 * hat A 
A-15228 peak useful power output. 2.5 1.0 
A-15235* CW integral-cavity type for fixed-tuned oscillator service—50 mw useful 5 .5** 1.04 
; power output. Variants available to cover 100 Mc intervals, 3000-3450 Mc. F 3 
A-15236* Similar to A-15235, but for plate-pulsed oscillator service—50 watts peak 5 5*9 1.04 
{useful power output. 
For low-noise, Class-A service at altitudes up to 100,000 ft. without | 
7552 pressurization. 13 db min. power gain for 5 Mc Bw. 1.62 0.557 
Similar to 7552, but has additional performance and environmental | 
7553 | features. 14 db min. power gain for 5 Mc Bw. 1.62 sl] 0:597 
| For low-noise, class-C service at altitudes up to 100,000 ft. (at reduced 
7554 ratings without pressurization). 1.6 watts power output at 500 Mc. 1.62 0.557 
15205* Similar to 7554, but for plate-pulsed oscillator service—250 watts | 
A- peak useful power output. 


Solid-State Oscillators 


Solid-State Amplifiers 


Min. 
Type No. | Description Type No. Description Type No.® spose, Peak Power 
ieee I Senge S | Output (kw) 
ali . ] ] T APs 
L-Band, mechani- eBanamtunnele 
$S-100* cally tunable $S-500* diod ts 6521 5400 +20 | 75 None 
tunnel-diode type podety pe | | 
L-Band, electroni- S-Band helix-type 
$S-104* | cally-tunable $$-1000* parametric 7008 8500-9600 200 Servo 
__|tunnel-diode type | amplifier ill | =m 
| UHF and into S-Band helix-type 
$S-107* | S$-Band, $$-1001-V1*| parametric 711 8500-9600 200 Hand 
| fixed-tuned | |_omplifier 
tunnel-diode type L-Band mechanically 
$S-1002* tunable low-noise 
| parametric amplifier 


*Developmentol type 
**Excludes flexible leads 


Now Available! A 16-page booklet 
filled with technical data on nearly 100 
different RCA Microwave Tubes and 
Solid-State Amplifiers and Oscillators. 
For your free copy, write on company 
letterhead to Section 


ttPeok @With integral permanent magnet 
AExcludes frequency adjustment screws and rf connector 


RCA Electron Tube Division, Harrison, N.: 


K-50-Q, Com- The Most Trusted Name in Electroni 


ace «3 ame mercial Engineering, RCA Electron 
Qu go Tube Division, Harrison, N. J. ® 
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RCA Electron Tube Division Field Offices...)NDUSTRIAL PRODUCT SALES: NEWARK 2, N. J., 744 Broad St., HU 5-3900 * CHICAGO 54, ILL., Suite 1154, Merchandise M 


Plaza, WH 4-2900 « LOS ANGELES 22, CALIF., 


6801 E. Washington Blvd., RA 3-8361 * BURLINGAME, CALIF., 1838 El Camino Real, OX 7-1620 « GOVERNMENT SAL 


HARRISON, N. J., 415 South Fifth St., HU 5-3900 * DAYTON 2, OHIO, 224 N. Wilkinson St., BA 6-2366 « WASHINGTON 7, D.C., 1725 “K”’ St., N.W., FE 7-8500. 


